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ADVERTISEMENT  BY  THE  EDITOR. 


It  is  with  extreme  diffidence  that  I  have  undertaken  a. 
new  edition  of  the  Elementary  Treatise  on  Mineralogy  by 
the  late  William  Phillips,  being  well  aware  of  the  dif- 
ficulty of  following  up  the  ideas  of  any  individual  upon  a 
subject  of  this  nature,  and  at  the  same  time  conscious  of 
my  incapacity  to  do  his  work  that  justice  which  it  merits?* 
I  have,  however,  endeavoured  as  far  as  possible  to  place 
myself  in  the  position  which  the  author  might  be  expect- 
ed to  have  assumed,  had  he  been  in  existence  to  re-edit 
his  valuable  treatise  at  the  present  period.  The  nature  of 
the  subject  does  not  admit  of  additions  in  the  form  of 
notes,  and  recourse  has  consequently  been  had  to  what 
may  be  considered  unjustifiable  freedoms  with  the  late 
author's  text.  During  the  fourteen  years  which  have  in- 
tervened since  Mr  Phillips's  last  edition,  the  science  of 
Miner(ilogy  has  undergone  very  great  improvements ;  and 
although  no  treatise  which  has  yet  appeared  on  the  sub- 
ject has  afforded  more  satisfaction,  particularly  in  this 
country,  than  that  author's,  there  have  been  several  hun- 
dred new  species  described,  and  so  many  additional  pro- 
perties discovered  in  the  old  ones,  as  to  render  another 
edition  of  the  work  essentially  necessary.     These  new 
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Bpecies  I  have  endeavoured  to  bring  into  their  proper 
places,  and,  by  curtailing  the  descriptions  of  mere  varie- 
ties, have  succeeded,  although  with  the  addition  of  one 
hundred  and  fifty  minerals  and  about  sixty  figures,  in  not 
greatly  increasing  the  size  of  the  volume.  With  the  in- 
troductory portion  of  the  book  the  same  liberties  have  not 
been  taken  as  with  the  descriptive,  excepting  only  the 
chemical  part ;  for  the  improved  appearance  of  which,  I 
am  indebted  to  the  able  pen  of  a  recently  lamented  and 
highly  talented  friend,  whose  name  must  long  stand  pre- 
eminent among  British  chemists.  In  the  descriptive  part 
of  the  treatise  considerable  extracts  have  been  made  from 
my  own  Manual  of  Mineralogy  (Edinburgh,  1833),  which 
I  trust  will  not  be  unacceptable ;  and  for  the  most  recent 
discoveries  in  the  science,  I  have  drawn  from  the  works 
of  Necker,  Beudant,  and  Rose,  as  well  as  from  the 
various  scientific  journals. 

In  conclusion,  I  have  only  to  express  a  wish  that  cir- 
cumstances had  of  late  afforded  me  better  opportunities  of 
doing  greater  justice  to  the  work  of  Mr  Phillips.  It  is 
sufficiently  difficult  to  explain  one's  own  ideas  on  such  a 
subject  with  perspicuity ;  but  it  must  be  allowed  to  be  no 
easy  task  to  engraft  them  on  the  work  of  another.  If, 
however,  I  have  succeeded  in  accommodating  this  origi- 
nal British  Treatise  to  the  rapidly  advancing  state  of  mi- 
neralogical  science,  and  retaining  the  name  of  "  Phillips" 
in  its  former  prominent  position,  I  shall  be  fully  repaid 
for  the  difficulties  of  my  labour  as  an  Editor. 

ROBERT  ALLAN. 

Edinburgh,  March  1837. 
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PREFACE  TO  THE  THIRD  EDITION. 


The  present  differs  from  the  preceding  edition  in  some  re** 
spects  which  appear  to  require  notice  in  this  place* 

The  most  important  additions  and  improvements  that  have 
been  made,  consist,  /irH^  in  the  introauction  of  notices  or 
descriptions  of  about  eighty  minerals,  of  which  the  greater  p>art 
have  been  discovered  since  the  publication  of  the  preceding 
edition ;  seeondlyy  in  the  insertion  of  the  results  obtained  by  a 
careful  examination  of  most  crystalline  minerals,  as  regards 
their  structure  and  cleavage;  thirdly^  in  the  addition  of  a 
figure  to  the  verbal  description  of  most  substances  found  in  a 
crystallized  state,  representing  the  primary  form,  and  another 
the  secondary  planes  in  connection  with  those  of  the  primary 
crystd,  together  with  such  measurements  of  the  planes  as  I  have 
been'  f^le  to  obtain,  chiefly  by  means  of  the  reflective  gonio- 
meter of  Dr  WoUaston ;  in  the  fourth  places  advantage  has 
been  taken  of  a  translation  of  Berzelius's  excellent  work  on 
^'^The  Use  of  the  Blowpipe  in  Chemical  Analysis  and  the  Exa- 
mination of  Minerals,  by  J.  G.  Children,  F.R.S.  L.  &  E.  &c." 
in  so  far  as  relates  to  the  more  simple  experiments  with  that 
useful  assistant  to  tlie  student  in  recognizing  minerals ;  and, 
ffOdy^  the  meanings  of  the  names  by  which  minerals  are  com- 
monly known  in  this  country  are  mostly  given  at  the  foot  of  the 
page  containing  the  description,  except  where,  being  chemical, 
they  manifestly  have  been  derived  from  the  composition  of  the 
substance. 

In  regard  to  arrangement,  no  alteration  has  been  made  in  this 
edition,  except  where  new  and  more  satisfactory  analyses  de- 
manded a  change :  on  the  subject  of  the  arrangement,  therefore, 
it  seems  requisite  only  to  add,  that,  having  in  the  first  instance 
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adopted  it  as  being  in  my  own  estimation  the  most  advantageous 
to  the  student  that  I  could  devise,  the  experience  of  its  utility 
now  induces  me  to  recommend  it  to  him  as  an  instructive  method 
of  placing  the  minerals  in  his  cabinet. 

In  pursuing  the  at  once  pleasant  and  laborious  investigations 
connected  with  the  important  characters  of  cleavage,  crystalline 
form,  and  measurement,  and  which  were  undertaken  with  the 
view  of  rendering  the  present  edition  more  instructive  to  the 
student,  it  will  be  imagined  that  I  have  myself  derived  much 
information  ;  and,  although  some  new  facts  relative  to  these  points 
have  resulted,  it  must  be  acknowledged  that  much  yet  remains 
for  future  investigation* 

If  the  more  accomplished  mineralogist  -should  condescend  to 
consult  this  little  work,  he  will  perceive  that  the  measurements 
of  the  crystalline  forms,  and  especially  of  the  secondary  planes, 
are  not  precisely  exact,  do  not  on  all  occasions  relatively  agree ; 
for  in  no  instance  has  it  been  attempted  to  correct  the  geometry 
of  nature  by  a  resort  to  the  more  rigid  laws  of  calculation.  It 
has  been  ascertained,  by  a  comparison  of  the  measurements 
taken  from  similar  and  brilliant  planes  of  different  crystals, 
that,  owing  to  some  natural  inequality  of  surface,  the  same  pre- 
cise angle  is  rarely  obtained,  and  hence  those  given  in  the  suc- 
ceeding pages  cannot  be  expected  to  be  absolutely  exact.  Ex- 
perience, however,  leads  to  the  conclusion  that  the  limit  of  error 
is  considerably  within  one  degree,— that  it  rarely  exceeds  40 
minutes,  and  that  it  is  frequently  confined  to  a  minute  or  two. 
The  measurements  annexed  to  the  figures  will  therefore  be  con- 
sidered only  as  near  approximations  to  the  true  value;  but 
where  those  of  the  primary  form  have  been  obtained  from  planes 
produced  by  cleavage,  which  is  generally  noted,  when  that  is 
the  case,  in  the  description  of  the  mineral,  they  may  be  con- 
sidered as  approximating  the  truth  much  more  nearly  than  when 
taken  by  means  of  the  natural  planes.  A  considerable  propor- 
tion of  the  whole  will  perhaps  be  found  suflSciently  precise  to 
form  a  basis  for  the  calculations  of  the  mathematician,  and, 
together  with  the  accompanying  figures,  to  induce  the  student 
to  examine  the  forms  of  crystals,  and  to  delineate  and  measure 
the  angles  formed  by  the  meeting  of  the  planes  by  which  the 
crystals  in  his  own  cabinet  are  bounded.  If  errors  should  be 
found  in  the  following  pages,  greater  than  those  above  alluded 
to,  they  are  to  be  attributed  to  my  own  want  of  exactness  in 
noting  the  measurements  obtained;  for,  although  much  care 
has  on  all  occasions  been  taken  to  select  the  smallest  and  most 
brilliant  crystals,  and  to  note  the  results  faithfully,  it  is  scarcely 
to  be  hoped  that  errors  of  this  nature  have  altogether  been 
avoided. 

It  may  perhaps  be  concluded,  that  by  adopting  at  once  the 
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figures  and  roeasurements  given  by  Haiiy,  and  other  mineralo- 
gists, much  chance  of  inaccuracy  might  have  been  prevented. 
But  it  must  be  observed,  that  where  the  primary  form  is  not  a 
regular  geometrical  solid,  such  as  are  the  cube,  regular  octa- 
hedron»  and  six-sided  prism,  the  means  resorted  to  for  deter- 
mining the  true  measurements — ^namely,  that  of  subjecting  the 
planes  obtained  by  cleavage  to  the  reflective  goniometer — is  a 
more  certain  method  than  that  adopted  by  Haiiy ;  and  it  will 
be  perceived  that  a  very  large  proportion  of  all  the  primary 
forms  are  not  regular  geometrical  solids,  such,  for  instance,  as 
the  oblique  and  doubly  oblique  prisms,  and  the  very  numerous 
class  of  rhombic  prisms.  Where  the  cube,  regular  octahedron, 
six-sided  prism,  and  other  regular  solids,  are  the  primary  forms, 
I  have  adopted  the  measurements  given  by  Haiiy,  acknowledg- 
ing them  in  all  cases  by  annexing  the  letter  H,  or  by  some  other 
mode ;  first,  however,  verifying  diem  in  most  cases  by  the  re- 
flective goniometer.  In  a  very  few  instances,  the  authority  of  the 
Comte  de  Boumon  has  been  resorted  to,  but  not  without  acr 
knowledgment.  It  will  of  course  be  understood  that  where  no 
authority  is  mentioned  the  measurements  have  been  obtained 
by  the  reflective  goniometer,  and.  from  what  is  said  above,  that 
they  must  be  considered  only  as  approximations.* 

In  regard  to  the  figures  to  which  the  measurements  are  an- 
nexed, it  may  be  observed,  that  these  are  not  in  all  cases  the 
representatives  of  single  crystals,  for  in  some  of  them  are  asso- 
ciated the  planes  observed  on  two  or  three ;  thus  occasionally 
rendering  the  form  more  complicated  than  any  single  crystal  I 
have  seen,  but  not  more  so  than  may  probably  be  found  here- 
after. This  mode  has  been  adopted,  as  offering  to  the  student 
the  greatest  assistance  that  I  could  devise,  since  it  combines  at 
one  view  all  the  observed  planes,  without  increasing  enormously 
the  bulk  and  consequent  expense  of  the  work,  as  must  have 
been  the  case  if  all  the  varieties  of  form  had  been  given  sepa- 
rately. As  to  the  drawing  of  the  figures,  it  remains  to  be  addr 
ed,  that  they  are  not  given  as  the  result  of  a  laborious  exe- 
cution by  the  assistance  of  the  rules  of  geometrical  projection  ; 
but,  in  the  general,  only  as  diagrams,  wanting  the  precision  which 
in  that  case  might  have  been  claimed  for  them,  and  drawn 
without  any  other  rule  than  such  as  the  hand  and  eye  could 
furnish. 

The  letters  on  each  plane  of  the  larger  figures  have  been  so 


•  In  some,  though  comparatively  few  instances,  the  crystal*  of  a  subr 
stance  have  not  been  found  sufiicieritly  bright  for  the  use  of  the  reflec- 
tive goniometer ;  the  common  goniometer  has  then  been  resorted  to,  and 
the  measurements  taken  by  it  are  always  distinguished  by  having  ihi> 
letters  c.  g,  annexed  to  them. 

a2 


Digitized  by 


Google 


X  PREFACE  TO  THE 

placed,  according  to  the  system  of  notation  adopted  in  the  "  Fa- 
miliar Introduction  to  Crystallography,  &c,  by  H.  J,  Brooke, 
F.  R.  S.  &c."  a  work  which  may,  without  hesitation,  be  recom- 
mended strongly  to  the  student,  as  being  calculated  to  teach  the 
interesting  science  on  which  it  treats  in  its  most  pleasing  form, 
and  of  which  the  first  part  is  so  simple  that,  without  any  re- 
ference to  trigonometry,  geometry,  or  algebraical  calculation,  it 
showS)  by  means  of  the  figures  of  crystals  and  attendant  explana- 
tions, the  position  on  the  primary  forms  of  every  secondary  or 
modifying  plane  to  which  those  forms  are  liable,  and  thereby  the 
transitions  of  one  form  into- another ;  and  here,  if  he  be  so  in- 
clined, the  student  may  stop,  after  having  gained  all  that  a 
purely  mechanical  view  of  the  subject  will  afford  him,  or  he  may 
proceed  to  the  second  part,  in  which  crystallography  is  treated 
more  scientifically ;  and  it  may  be  added,  that  the  pupil  may,  in 
either  case,  attain  such  a  knowledge  of  it,  as  will  not  fail  to  open 
to  him  new  sources  of  delight  in  this  interesting  department  of 
Mineralogy. 

To  the  autlior  of  the  fore-mentioned  work  I  am  under  much 
obligation,  for  assistance  on  various  points  connected  with  the 
improvements  which  it  is  confidently  hoped  will  be  manifest  in 
the  present  Edition.  Often  as  his  name  occurs  in  its  pages,  I 
have  been  yet  more  often  indebted  to  him,  not  only  for  the  loan 
of  specimens,  amongst  which  were  seve^ral  that  I  could  not  other- 
wise have  obtained,  but  for  assistance  in  the  clearing  up  of  many 
difficulties  which,  without  his  help,  would  have  been  lefl  in  doubt, 
or  would  have  terminated  in  error. 

My  acknowledgments  and  thanks  are  also  thus  publicly  due 
to  several  others  of  my  friends.  To  Thomas  Allan,  F.R.S.L.  &  E. 
for  many  useful  criticisms,  of  which  I  have  not  failed  to  avail 
myself,  as  well  as  for  the  liberal  transmission  from  Edinburgh 
of  some  rare  and  valuable  minerals.  To  Ashhurst  Majendie, 
M.G.S*  for  the  loan  of  well-defined  crystals  of  several  scarce  sub- 
stances. To  Samuel  Luck  Kent,  M.  G.  S.  for  a  free  access  to 
his  cabinet  upon  all  occasions,  and  for  his  cheerful  permission  to 
avail  myself  of  the  advantage  in  any  manner  that  might  tend  to 
benefit  the  work,  and  even  for  the  presentation  to  me  of  some 
rare  substances.  To  Henry  Heuland,  For.  Sec.  G.  S.  for  some 
valuable  minerals  presented  to  me  in  a  manner  consistent  with 
his  well-known  liberality ;  a  liberality  which  also  I  have  exper- 
ienced in  numerous  instances  fi'om  G.  B.  Sowerby,  F.  L.  S.  to 
whom  likewise  I  am  greatly  indebted  for  many  valuable  hints, 
and  for  the  readiness  with  which  he  has  upon  all  occasions  en- 
deavoured to  promote  my  views. 

In  conclusion,  if  the  utility  of  a  nice  investigation  of  the 
structure  of  crystallized  minerals,  and  the  measurement  of  their 
angles^  should  become  an  inquiry,  it  may  be  replied  that  they 
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^ften  determine  the  differences  existing  between  minerals  which 
greatly  resemble  each  other.    This,  as  is  observed  more  at  large 
in   the  following  *  Introduction,'  is  fully  exemplified  in  the 
differences  discovered  by  means  of  the  reflective  goniometer, 
between  the  measurements  of  the  primary  rhomboids  of  carbo- 
nate of  limey  carbonate  of  lime  and  magnesia,  and  carbonate  of 
iron ;  minerals  which  often  so  greatly  resemble  each  other,  that 
the  difference  between  them  can  oiUy  be  ascertained  by  a  re- 
scNTt  to  chemistry,  or  the  reflective  goniometer.     The  utility  of 
41  dose  attention  to  this  instrument  has  been  further  manifested 
since   the  foregoing  was  written,  and  in  a  very  remarkable 
manner  >— A  mineral  which  has  always  been  considered  as  bit- 
Urspsff  from  the  Tyrol,  and  of  which  the  primary  crystal  is  a 
rhomboid  not  distinguishable  by  the  unassisted  eye  from  that  of 
^ther  of  the  foregoing,  was  found  by  the  reflective  goniometer 
to  afford  measurements  differing  from  them  all;  the  cause  of 
this  becao^  manifest  by  a  resort  to  analysis,  which  proved  it 
to  be  a  new  compound,  namely,  a  carbonate  of  magnesia  and 
iron.     The  reflective  goniometer  is  moreover  of  great  use  to 
the  geologist,  who  finds  those  rocks  which  are  termed  primi- 
tive, ^nd  many  of  those  which  are  called  transition,  or  the  oldest 
secondary,  to  consist,  not  of  one  homogeneous  mass,  as  is  often 
the  case  with  those  of  a  newer  origin,  but  of  two  or  more  mi- 
nerals, so  intermixed  and  associated  that  a  reference  to  the  che- 
mist is  of  little  avail  to  him :  by  such  means  he  may  indeed  be- 
come informed  whether  a  particular  earth  or  alkali  is  to  be  found 
in  the  mass,  but  the  various  substances  of  which  it  is  compound- 
ed are  often  too  minute,  and  therefore  too  intimately  associated 
with  the  others,  to  allow  of  a  determination  as  to  which  of  the 
component  substances  may  contain  the  earth  or  the  alkali  so 
discovered.     Hence  structure,  if  it  exist,  becomes  a  character  of 
essential  importance ;   for  it  will  be  found  that  fragments  far 
too  minute  for  analysis  will  often  afford  brilliant  planes,  well 
adapted  to  the  use  of  the  reflective  goniometer.     A  knowledge 
of  Structure,  therefore,  and  of  the  measurements  of  the  primary 
forms  of  minerals,  is  very  important  to  the  geologist ;  but  where 
structure  does  not  exist,  the  examination  of  the  various  external 
characters  of  the  minute  portions  forming  the  aggregate  of  the 
rock  are  often  of  singular  advantage  ;  and  hence  the  geologist 
should  become  intimately  acquainted  with  the  external  charac- 
ters of  at  least  all  such  substances  as  are  found  entering  into  the 
composition  of  rocks.     Mineralogy,  therefore,  is  in  reality  es- 
sential to  the  geologist ;  it  is  the  very  alphabet  to  the  older  rocksy 
and  it  is  probably  to  be  attributed  in  great  measure  to  the  want 
of  due  preparation  for  the  study  of  these  rocks,  by  an  intimate 
acquaintance  with  minerals  in  the  simple  state,  that  the  primary 
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and  transition  tracts  of  England  and  Wales  have  been  investr- 
gated  in  a  far  less  degree  than  those  of  a  newer  origin. 

"  It  has  been  said  of  crystals,"  says  the  Abbe  Haiiy,  "  that 
they  are  the  flowers  of  minerals ;  an  observation  concealing  a 
very  just  idea  beneath  the  air  of  a  comparison  which  appears  to 
be  only  ingenious."  The  importance  of  "  form  will  become 
more  evident,"  he  further  observes,  "  if,  in  pursuing  our  inquiries 
into  the  niceties  of  the  mechanism  of  structure,  we  conceive 
all  these  crystals  as  the  assemblages  of  integrant  molecules  per- 
fectly resembling  each  other,  and  subject  to  the  laws  of  regu- 
lar arrangement.  Thus,  although  by  a  superficial  notice  of 
crystals  we  might  adjudge  them  to  be  only  the  sports  of  nature, 
a  more  intimate  acquaintance  with  them  leads  to  this  conclu- 
sion,— that  the  Deity,  whose  power  and  wisdom  prescribed  the 
unerring  laws  of  the  planetary  motions,  has  also  established  tho^b 
which  are  obeyed  with  the  same  fidelity,  by  the  molecules  com- 
posing the  various  substances  concealed  in  the  recesses  of  the 
Earth." 

May  10,  1823.  W.  P. 
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INTRODUCTION. 


The  investigation  of  the  structure  of  the  earth  belongs  to  the 
science  of  Geology.  It  may  however  be  interesting  to  take  a 
rapid  survey  of  the  present  state  of  our  knowledge  respecting 
it,  were  it  only  for  the  sake  of  showing  its  intimate  connection 
with  mineralogical  pursuits. 

In  speaking  of  the  earth  and  of  our  knowledge  of  its  nature, 
it  is  essential  that  the  limited  extent  of  that  knowledge  should 
always  be  had  in  remembrance.  We  are  acquainted  with  it 
only  to  a  very  inconsiderable  depth ;  and  when  it  is  recollected 
that,  in  proportion  to  the  bulk  of  the  earth,  its  highest  moun- 
tains are  to  be  considered  merely  as  unimportant  inequalities  of 
its  surface,  and  that  our  acquaintance  does  not  extend  in  depth 
more  than  one  fourth  of  the  elevation  of  these  mountains  above 
its  general  level,  we  shall  surely  estimate  our  knowledge  of  the 
earth  to  be  extremely  superficial ;  that  it  extends  merely  to  its 
crust. 

The  term  *  Crust  of  the  Earth,'  therefore,  relates  only  to  the 
comparative  extent  of  our  knowledge  beneath  its  surface.  It  is 
not  used  with  the  intention  of  conveying  an  opinion  that  the 
earth  consists  only  of  a  crust,  or  that  its  centre  is  hollow ;  for  of 
this  we  know  nothing.  The  term  may  not  be  philosophical,  but 
it  is  convenient. 

The  nature  of  the  crust  of  the  earth  is  most  readily  studied 
in  mountains,  because  their  masses  are  obvious ;  and  also  be- 
cause, as  they  are  the  chief  depositories  of  metalliferous  ores, 
the  operations  of  the  miner  tend  greatly  to  facilitate  their  study. 
Moimtains  are  composed  of  masses  which  have  no  particular  or 
discernible  shape ;  or,  as  is  more  commonly  the  case,  <^  strata  or 
beds,  either  horizontal  or  oblique,  sometimes  nearly  vertical. 

In  these  masses  and  beds  different  structures  have  been  ob- 
served.    Some  of  them  are  crystalline  ;  that  is  to  say,  are  corn- 
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posed  of  crystals  deposited  in  a  confused  manner,  as  in  granite ; 
or  of  crystals  imbedded  in  some  other  substance,  as  in  porphyry. 
These  crystalline  rocks  contain  no  organic  remains;  and,  as 
they  are  always  foimd  beneath,  never  above,  those  which  do 
contain  them,  they  are  considered  to  have  been  of  earlier  for- 
mation, and  therefore  have  been  termed  Primitive  rocks. 

Other  mountain  rocks  have  no  appearance  of  crystallization ; 
but,  on  the  contrary,  seem  rather  to  have  been  formed  by  the 
mere  falling  down,  or  settlement,  of  the  substances  of  which 
they  are  composed,  from  the  solution  which  contained  them. 
These  are  always  found  above,  never  beneath,  the  crystalline 
rocks ;  and  often  include  abundance  of  organic  remains,  both 
animal  and  vegetable.  The  more  ancient  of  these,  or  such  as 
contain  the  remains  of  animals  of  which  the  genera  and  species 
are  extinct,  are  called  Transition  rocks;  the  more  recent,  or 
such  as  contain  the  remains  of  animals  most  nearly  resem- 
bling those  now  inhabiting  our  oceans,  are  called  JFloetz  or 
Plat  rocks,  because  their  position  is  considerably  or  perfectly 
horizontal;  the  former  have  received  the  name  of  transition, 
as  connecting  the  primitive  with  the  floetz  rocks.  By  most  geo- 
logists the  transition  and  the  doetz  are  classed  together  under 
the  name  of  Secondary  rocks* 

Primitive  and  secondary  rocks  have  suffered  considerable 
change  and  ruin  from  causes  which  it  is  not  our  present  object 
to  notice ;  and  their  disintegrated  portions,  having  been  formed 
anew,  now  constitute  that  peculiar  description  of  deposit  which 
is  termed  alluvial,  or  diluvial,  and  which  therefore  consists  of  the 
ddyris  of  rocks.  Such  are  some  clays,  gravel,  sand,  &c.  and  these 
often  contain  the  remains  of  land  and  amphibious  animals,  and 
of  fish  ;  they  are  found  above  the  preceding,  or  sometimes  rest- 
ing immediately  upon  primitive  rocks. 

But  there  is  still  another  and  a  very  different  kind  of  rock, 
abundantly  found  in  certain  countries,  which  may  in  great  mea- 
sure be  considered,  Hke  the  preceding,  as  resulting  from  the 
ruin  of  rocks,  but  from  an  opposite  cause,  or  by  an  agent  di- 
rectly the  reverse,  viz.  by  fire ;  constituting  those  known  by  the 
name  of  Volcanic  rocks^  Many  of  these  strongly  bear  the  marks 
of  heat,  and  even  of  fusion  ;  some,  on  the  contrary,  offer  no  evi- 
dence of  their  having  been  subjected  to  heat. 

Lofly  mountains  composed  of  primitive  rocks  usually  present 
rugged  and  uneven  summits,  and  steep  acclivities  on  the  sides, 
as  though  they  had  suffered  by  convulsion.  Such  as  are  wholly 
or  externally  composed  of  secondary  beds  or  strata  are  less 
rugged,  their  summits  are  flattish  or  somewhat  rounded,  and 
their  sides  present  acclivities  more  easily  accessible. 

Both  primitive  and  secondary  mountains,  more  particularly 
the  former,  are  traversed  in  various  directions  by  fissures  of 
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different  dimensions.  These  figures  are  not  oflen  empty,  but 
are  partially,  and  sometimes,  though  but  rarely,  filled  with  stony 
or  metallifbrous  substances.  They  are  termed  Mineral  Veins ; 
and  from  them  a  large  proportion  of  the  specimens  composing  the 
cabinet  of  the  mineralogist  are  obtained ;  indeed  almost  all  such 
as,  from  their  rarity,  brilliancy,  or  peculiarity  of  form  and  combin- 
ation, possess  the  greatest  attraction  for  the  mere  collector. 

Mineralogy  is  a  science  of  such  interest,  that  it  would  be  much 
to  be  regretted  if  its  real  objects  and  tendency  were  misunder- 
stood, or  suffered  to  degenerate  into  an  avidity  merely  for  the 
collecdng  of  what  is  brilliant  or  rare.  To  the  attainment  of  the 
science  of  geology,  which  is  intimately  connected  with  agricul- 
ture and  the  arts  of  life,  that  of  mineralogy  is  essentially  requi- 
site. Tlie  study  of  mineralogy  therefore  does  not  include  only  a 
knowledge  of  the  more  rare  and  curious  minerals :  there  is  no- 
thing in  the  mineral  kingdom  too  elevated  or  too  low  for  the 
attention  of  the  mineralogist,  from  the  substances  composing 
die  summits  of  the  lofliest  mountains,  to  the  sand  or  gravel  on 
which  he  treads.  It  is  true  that  the  aggregated  masses  of  com- 
pound rocks  are  not  arranged  in  a  mineralogical  collection ;  but 
it  must  be  remembered  that  each  of  the  substances  of  which 
such  aggregated  masses  are  constituted,  are  comprehended  in 
a  mineralogical  arrangement,  and  therefore  find  their  places 
in  the  cabinet.  Granite,  indeed,  is  not  to  be  found  there ;  but 
its  components,  quartz,  felspar,  and  mica,  are  met  with  in  every 
one. 

Thus,  then,  by  the  study  of  what,  in  opposition  to  the  terra 
aggregated  rocks,  may  be  termed  simple  minerals,  the  mineral- 
ogist becomes  enabled  to  detect  the  substance  with  which  he 
holds  acquaintance  by  itself,  when  aggregated  with  others  in  a 
mass ;  and  thus  he  becomes  qualified  for  the  more  difficult  and 
more  important  6tudy  of  the  science  of  geology,  which  embraces 
a  knowledge  of  die  nature  and  respective  positions  of  the  masses 
and  beds  composing  mountains,  and  indeed  of  country  of  every 
description,  whether  mountainous  or  otherwise. 

It  is  not,  therefore,  or  at  least  it  ought  not  to  be,  the  sole  ob- 
ject of  the  mineralogist  to  be  able  to  distinguish  the  several 
genera  and  species  of  mineral  substances  ;  nor  should  his  atten- 
tion be  confined  to  the  mere  task  of  recognising  a  mineral  at 
first  sight,  or  of  being  capable  of  at  once  assigning  it  a  proper 
place  in  his  cabinet.  He  should  hold  a  more  enlarged  acquaint- 
ance with  minerals,  and  with  the  circumstances  attending  them, 
in  what  may  be  termed  their  native  places;  he  should  know 
something  of  the  positions  they  respectively  bear  towards  each 
other  in  those  places  ;  he  should  become  acquainted  with  their 
relative  ages,  deduced  from  the  nature  of  the  rocks  in  which  they 
are  found ;  their  comparative  scarcity  or  abundance ;  their  corn- 
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binations ;  the  countries  in  which  they  occur ;  and  their  charac- 
ters, both  internal  and  external. 

This  knowledge,  it  may  be  repeated,  is  the  first  and  requisite 
step  in  the  science  of  geology ;  not  that  it  is  essential  to  this 
science  that  every  mineral  should  be  accurately  known  :  some 
are  of  comparatively  little  importance  in  a  geological  point  of 
view,  from  their  extreme  scarcity ;  but  it  is  essential  to  become 
acquainted  with  simple  minerals  in  the  general,  because  of  some 
of  them,  many  of  the  vast  masses  of  the  earth  are  composed. 

Minerals  which  are  found  only  in  primitive  rocks,  are  said  to 
belong  to  primitive  countries;  by  which  name  are  designated 
such  tracts  as  are  chiefly  composed  of  primitive  rocks.  The 
substance  in  or  on  which  a  mineral  is  found,  is  called  its  gangut 
or  inatrix ;  when  in  its  natural  place  or  position,  a  mineral  is 
said  to  be  in  situ ;  when  this  place  and  position  are  known,  we 
are  acquainted  with  its  habitat. 


OF  THE  <:haracters  of  minerals. 

§  1.  It  is  one  of  the  first,  if  not  the  first  inquiry  of  those  who 
are  uninstructed  in  mineralogy,  if  a  specimen,  of  quartz  for  in- 
stance, be  shown  them,  how  they  may  recognise  it.  The  reply 
necessarily  is,  that  it  is  essential  to  observe  it  closely,  to  study 
it,  to  mark  with  precision  its  characters ; — that  as  minerals  are 
not  organized  bodies,  their  characters  are  less  defined,  and 
therefore  not  so  readily  intelligible,  as  those  of  such  bodies  as 
possess  regular  organization ; — that,  in  fact,  there  is  no  trea- 
tise, by  a  reference  to  which,  the  beginner  is  enabled,  if  he  take 
up  a  mineral,  to  arrive  at  once  at  a  knowledge  of  its  nature  ;* — 
that  therefore  at  present  practical  observation  is  the  only  mean 
of  attaining  this  knowledge.  It  will  be  of  advantage,  then,  that 
these  characters,  and  the  mode  of  observing  them,  should  be 
pointed  out. 

§  2.  Although  long  experience  and  attention  give  a  facility 
in  recognising  minerals  by  mere  inspection,  this  facility  can  only 
be  acquired  by  such  means.  There  are  certain  minerals  which 
may  at  once  be  detected  by  some  simple  experiment ;  that  is  to 
say,  there  exist  a  few  possessing  some  one  character  which  de- 
cides with  precision  what  the  mineral  must  necessarily  be,  be- 
cause that  character  belongs  to  no  other.  For  instance,  there 
are  three  substances  which  often  so  nearly  resemble  each  other, 
that  simple  inspection  indicates  no  difference,  even  when  re- 

•  The  method  proposed  by  Professor  Mohs  is  perhaps  the  most  S3'ste- 
matic,  and  approaches  nearer  to  this  desiral)le  point  than  any  other. — 
more  especially  as  regards  crystalline  minerals.    E. 
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duced  by  cleavage  to  the  primary  form.  All  may  be  cleaved 
into  obtuse  rhomboids,  differing  From  each  other  in  measure- 
ment. If  the  planes  of  one  of  them  meet  at  the  angles  of  105^ 
5'  and  74®  55',  it  is  carbonate  of  lime  ;  if  the  second  measures 
106°  15'  and  73*»  45^,  it  is  bitterspar ;  the  third,  measuring  107** 
and  73**,  is  carbonate  of  iron.  But  comparatively  few  substances 
can  be  known  by  so  simple  a  process ;  some  cannot  be  cleaved 
with  regularity ;  we  must  then  resort  to  other  characters ;  and 
it  is  frequently  only  by  a  comparison  of  several  of  these  that 
the  desired  object  is  attained.  It  is  therefore  essential  that  the 
characters  belonging  to  each  should  be  faithfully  detailed  in 
describing  it,  since  there  is  no  book  to  which  the  beginner  can 
resort,  that  will  enable  him  to  distinguish  the  generality  of  mi- 
nerals with  facility. 

§  3.  The  characters  belonging  to  most  simple  minerals  may 
be  said  to  be  numerous.  If  its  parts  cohere^  it  possesses  some 
degree  of  hardness ;  by  trying  its  hardness,  we  may  discover 
the  ease  with  which  it  breaks,  or  its  frangibilUy  ;  and  we  may 
or  may  not  perceive  that  it  possesses  a  regular  structure  ;  if  the 
structure  be  regular,  we  discover  the  forms  into  which  it  may 
be  divided,  and  amongst,  them,  that  from  which  all  the  rest  are 
derived,  or,  its  primary  crystal.  These  regular*  forms  may  be 
termed  the  geometrical  characters  of  the  substance ;  although, 
along,  with  numerous  others,  they  are  commonly  included  under 
the  term  of  physical  or  external  characters, 

§  4.  These  characters  are  extremely  important;  but  with 
whatever  precision  they  are  given,  we  should  still  be  far  from 
a  competent  knowledge  of  the  real  nature  of  the  substance, 
without  the  aid  of  the  chemist.  Hence  the  characters  of  mi- 
nerals may  be  said  to  be  of  two  kinds ;  Physical  or  external,  and 
Chemical, 

1.  OF  THE  PHYSICAL  CHARACTERS. 

§  5.  These  characters  are  numerous,  and  require  to  be  well 
defined,  in  order  that  the  same  language  may  always  convey  the 
same  definite  idea :  there  exist,  however,  and  often  in  the  same 
substance,  such  very  nice  shades  of  difference  in  certain  of  them, 
that  much  at  last  is  necessarily  left  to  experience.  The  learner 
will  find  that,  after  a  laborious  endeavour  to  discover  by  written 
description  what  a  mineral  is,  it  will  be  much  more  easy  to  dis- 
cover what  it  is  not ;  and  at  all  times  he  will  reap  an  infinitely 
greater  and  more  speedy  advantage  from  personal  instruction 
than  from  books.  Such,  however,  as  can  resort  only  to  the 
latter,  will  find  that  an  attentive  observation  of  the  physical 
characters,  and  a  comparison  of  them  in  different  minerals,  wUi 
forward  the  acquisition  of  knowledge. 
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.    These  characters  are  comprehended  in  the  following  list. 

External  form.  Double  refraction. 

Structure.  Touch,  Taste^  and  Odour. 

Fracture.  ,  Streak. 

Frangibility.  Powder. 

Hardness.  Adhesion  to  the  tongue. 

Transparency.  Magnetism. 

Lustre.  Electricity. 

Colour.  Phosphorescence. 

Flexibility.  Specific  gravity. 

External  Form. 

§  6.  Only  a  small  proportion  of  the  specimens  admitted  into 
our  collections  can  be  said  to  possess  precise  external  forms, 
since  they  mostly  exhibit  on  one  side  or  the  other,  and  are  some- 
times entirely  bounded  by,  surfaces  produced  by  fracture ;  there 
are  comparatively  few  minerals  which  are  found  in  masses  abso- 
lutely isolated. 

»  §  7.  Nevertheless  there  are  many  minerals  to  which  particular 
external  forms  belong ;  some  few  are  found  in  single  or  separate 
crystals,  and  the  surfaces  of  others  are  coated  by  them. 

A  crystal  may  be  defined  as  a  more  or  less  symmetrical,  geo- 
metrical solid,  commonly  bounded  by  plane  surfaces,  which  in 
mineralogical  language  are  termed  planes  or  faces. 

An  edge  is  formed  by  the  meeting  of  two  planes. 

A  solid  angle  is  a  point  formed  by  the  meeting  of  three  or 
more  planes. 

A  prism  is  rarely  found  having  only  three  sides,  very  com- 
monly four,  six,  eight,  or  more  sides ;  the  sides,  or  lateral  planes, 
surround  its  axis,  which  is  an  imaginary  line  passing  down  the 
middle  of  the  prism,  from  the  centre  of  the  upper  terminal  plane 
to  the  centre  of  the  lower;  the  terminal  planes  are  also  called 
the  bases.  But  prisms  are  found  both  very  long  and  very  short ; 
when  long,  and  the  crystals  slender  and  curved,  they  are  termed 
capillary  ;  when  straight,  acicular  ;  when  the  prism  is  short,  the 
crystal  is  said  to  be  tabular. 

A  pyramid  is  formed  by  the  meeting  of  three  or  more  planes 
at  a  point,  which  is  termed  the  apex,  each  plane  being  bounded 
by  edges ;  considered  separately,  a  pyramid  is  supposed  to  have 
a  base,  which  is  the  case  in  regard  to  the  tetrahedron ;  but  in 
respect  of  most  other  forms,  it  is  only  imaginary,  as  in  the  in- 
stance of  the  octahedron,  which  often  is  termed  a  double  four- 
sided  pyramid ;  and  also  the  dodecahedron  with  triangular  faces, 
which  is  frequently  denominated  a  double  six-sided  pyramid. 
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'  The  prism  and  the  pyramid  are  however  often  combined  in 
the  same  crystal ;  which  in  that  case  is  generally  described  as 
a  prism  of  four,  six,  or  eight  sides,  terminated  by  a  pyramid  of 
four  or  more  sides. 

§  8.  We  have  spoken  of  the  edges  and  solid  angles  of  crys- 
tals ;  these  however  are  sometimes  wanting ;  for  instead  of  the 
edge  or  the  solid  angle,  we  find  a  plane ;  the  edge  or  solid  angle 
is  then  said  to  be  replaced  or  truncated.  These  are,  however, 
merely  terms  of  convenience  ;  neither  the  edges  nor  angles  ever 
were  on  the  crystal,  and  therefore  could  not  have  been  replaced, 
truncated,  or  taken  off.  But  when  it  is  said  that  the  lateral  or 
terminal  edges  are  replaced,  or  when  a  solid  angle  or  an  apex 
is  described  as  being  truncated,  it  is  meant  only  by  a  single plane^ 
unless  expressed  to  the  contrary.* 

When  the  edges  of  a  crystal  are  replaced  by  two  planes,  se- 
parated only  by  an  edge,  they  are  said  to  be  bevelled. 

§  9.  These  truncations  and  bevelments  are  sometimes  so 
slight  as  not  to  alter  the  general  form  of  the  crystal ;  but  are 
often  sufficiently  deep  to  give  it  a  perfectly  different  figure.  Thus 
the  octahedron  passes  into  the  cube,  the  cube  into  the  octahe- 
dron, and  the  latter  into  the  rhombic  dodecahedron,  as  will  pre- 
sently be  shown. 

§  10.  These  passages  of  one  form  into  another, — and  in  many 
more  respects  than  are  above  recited, — are  constantly  found  to 
occur  in  certain  mineral  substances.  This  is  not  ideal.  For 
not  only  may  a  series  of  crystals  be  observed  which  exhibit 
these  transitions,  but  they  may  also  be  proved  by  evidence  of 
the  most  convincing  kind,  arising  out  of  an  examination  of  these 
crystals  by  a  method  more  decisive  than  that  which  depends  on 
the  accuracy  of  the  eye.  The  fact  here  alluded  to  is,  that  the 
crystals  of  many  substances  may,  hy  the  application  of  force,  be 
mechanically  divided  or  cleaved,  in  the  direction  of  the  lamincs 
(along  their  natural  joints),  so  as  to  reduce  the  one  form  into 
the  other ;  but  the  consideration  of  this  fact  belongs  properly 
to  that  division  of  the  subject  which  may  be  denominated  struc- 
ture. 

•  We  must  however  make  certain  exceptions  to  some  of  the  preceding 
remarks  in  regard  to  prismatic  crystals.  Every  crystal  which  has  lateral 
and  terminal  planes  is  not  considered  as  being  prismatic ;  as,  for  instance, 
the  cube,  which  is  a  solid  of  perfect  proportion,  all  its  sides  being  equal  \ 
80  with  the  rhombic  dodecafiedroH,  which  also  appears  in  some  points  of 
view  as  having  lateral  faces ;  but  as  these  solids  are  perfectly  symme- 
trical, their  apparently  lateral  and  terminal  faces  are  never  so  distin- 
guished, and,  when  their  edges  are  replaced,  the  fact  is  merely  stated 
without  distinction  ;  indeed  it  commonly  happens  in  these  perfectly  geo- 
metrical solids,  and  in  others,  as  the  regular  octahedron  and  the  tetra- 
hedron, that  wTten  one  edge  is  replaced,  the  others  are  so  also. 
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§  11.  Structure,  when  it  exists  in  a  mineral  substance,  arises 
from  the  particular  arrangement  of  the  minute  portions  or  mole- 
cules of  which  it  is  composed. 

§  12.  In  some  minerals  this  arrangement  exists  both  in  the 
regular  crystals  in  which  these  occur,  and  in  those  masses  which 
have  no  particular  external  form. 

§  13.  Of  the  forms  of  those  minute  and  imperceptible  mole- 
cules which  are  aggregated  by  the  law  of  attraction  into  masses, 
nothing  is  known  with  certainty.  Conjecture  has  in  some  in- 
stances been  allowed  to  supply  the  deficiency.  The  conse- 
quences of  their  arrangement,  however,  are  very  perceptible, 
and  may  be  satisfactorily  proved  in  some  instances,  by  the 
rudest  attempt ;  a  slight  blow,  or  letting  fall  a  specimen  of  cer* 
tain  minerals  on  the  floor  or  the  pavement,  will  suffice  to  pro- 
duce instantaneous  conviction  that  this  arrangement  does  exist ; 
for  by  such  means  fragments  of  perfectly  regular  form  may  be 
obtained,  and  from  the  faces  of  these  fragments  may  again  be 
procured  thin  slices,  of  which  the  larger  planes  are  perfectly 
parallel,  and  these  slices  may  again  be  subdivided  into  regular 
forms,  until  the  fragments  are  no  longer  perceptible  without  the 
aid  of  the  microscope. 

§  14.  Structure,  then,  it  may  be  repeated,  arises  from  the  par- 
ticular arrangement  of  the  minute  portions  or  molecules  of  which 
the  mineral  is  composed. 

If  a  mineral  can  be  mechanically  divided  or  cleaved  in  direc- 
tions which  produce  onlj'  one  particular  form,  that  form  is  deno- 
minated its  primary  or  primitive  crystcd.  For  instance,  calcare- 
ous spar  can  only  be  cleaved  into  the  form  of  an  obtuse  rhom- 
boid of  particular  measurements,  which  therefore  is  termed  its 
primary  crystal ;  a  rhomboid  has  six  planes,  which  are  parallel 
two  and  two.  Calcareous  spar  therefore  has  three  cleavages ; 
it  possesses  natural  Joints  in  three  directions :  so  has  common  salt, 
of  which  the  primary  form  is  the  cube. 

But  some  minerals  are  not  so  circumstanced.  Fluor  spar, 
which  may  be  cited  as  yielding  with  ease  to  mechanical  division, 
is  an  instance.  It  cleaves  in  four  directions,  and  affords  three 
different  forms,  a  regular  octahedron,  a  regular  tetrahedron,  and 
an  acute  rhomboid ;  of  these,  the  first  has  arbitrarily  been  se- 
lected as  the  primary  crystal,  and  convenience  may  be  assigned 
as  the  reason  for  the  preference. 

Other  substances  are  cleavable  in  a  still  greater  number  of 
directions ;  for  instance,  blende,  from  which  may  be  extracted  a 
rhombic  dodecahedron,  and  from  this  an  obtuse  rhomboid,  an 
octahedron,  an  acute  rhomboid,  and  an  irregular  tetrahedron ; 
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In  this  mineral  also,  the  choice  of  a  primary  crystal  has  been 
arbitrary,  the  rhombic  dodecahedron  having  been  selected. 

Further  instances  might  be  cited,  but  these  will  suffice ;  they 
are  particularly  quoted  because  of  the  remarkable  ease  with  which 
the  learner  may  satisfy  himself  of  the  facts. 

§  15.  Many  minerals  yield  to  cleavage  with  ease  only  in  one 
direction,  of  which  topaz  is  an  instance.  The  structure  of  such 
is  described  as  being  perfectly  crystalline  or  lamellar  in  one  di' 
rection.  Sapphire  yields  to  cleavage  in  one  direction  with  much 
ease ;  in  the  others  with  extreme  difficulty. 

§  16.  The  arbitrary  selections  just  noticed  will  suffice  to  in- 
duce the  suspicion,  that  in  this  department  Mineralogy  has  not 
yet  attained  perfection ;  and  also  to  lead  the  pupil  to  investigate, 
as  he  advances  in  the  science,  rather  than  take  for  granted  what 
is  asserted  without  proving  the  facts. 

§  17.  Other  circumstances  also  exist  sufficient  to  make  ui 
extremely  cautious  on  this  point. 

Some  minerals,  to  which  primary  forms  have  been  assigned, 
do  not  yield,  or  have  not  yet  been  found  to  yield,  to  regular 
cleavage  in  more  than  one  direction,  or  even  not  in  any  direc- 
tion. Id  these  determinations  one  of  two  modes  has  been  re- 
sorted to.  In  the  first,  thin  fragments  of  the  substance  have 
been  held  up  between  the  eye  and  the  light ;  and  by  this  means 
the  Abbe  Hauy  was  enabled  in  several  instances  to  deduce  the 
probable  form  of  the  primary,  from  the  directions  of  the  cre- 
vices, or  appearances  cf  natural  joints,  which  are  observable  in 
the  fragment ;  and,  in  many,  these  have  -afterwards  proved  to 
be  correct.  By  the  other  mode,  the  primary  form  is  deter- 
mined by  analoyy,  that  is,  by  a  comparison  of  the  forms  of  the 
crystals  of  a  mineral  with  those  of  other  known  substances;  but 
this  may  in  some  cases  prove  a  source  of  error. 

§  18.  Cleavage  can  be  accomplished  in  various  ways,  depen- 
dent on  the  nature  of  the  substance.  In  some,  as  in  blende,  it 
is  best  effected  by  ^  sharp  knife,  when  the  mineral  is  held  be- 
tween the  fingers,  because  of  its  numerous  natural  joints,  which 
a  blow  might  disturb  in  the  wrong  direction.  In  sulphate  of 
strontian,  it  is  done  by  the  same  mean^  for  another  reason ;  name- 
ly, because  it  is  easily  cracked  in  directions  contrary  to  the  na- 
tural joints,  even  by  a  slight  blow.  Fluor  is  best  cleaved  by 
putting  it  on  a  table  and  placing  the  edge  of  a  knife  along  the 
naturfd  joints ;  a  slight  blow  then  separates  them.  The  oxide 
of  tin  yields  only  to  the  pressure  of  the  cutting  pincers,  when 
held  in  proper  directions.* 

•  For  farther  practical  hints  on  this  subject,  vide  Mr  Phillips'  Com- 
munication to  the  Geological  Society  On  the  Primitive  Crystals  of  cer- 
tain Substances,  and  on  the  Modes  of  cleaving  them,  inserted  in  voL  iv. 
of  its  Transactions.    K. 
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§  19,  By  one  or  other  of  the  preceding  methods,  however, 
most  minerals  have  had  assigned  to  them  some  one  ^olid,  as  the 
primary  form  of  the  several  varieties  of  crystals  in  which  they 
are  found. 

§  20.  The  whole  number  of  primary  forms  are  comprehended 
in  the  regular  tetrahedron,  the  cube,  the  rhombic  dodecahe- 
dron, the  octahedron,  the  six-sided  prism,  and  the  parallelo- 
piped. 

The  first  four  may  be  termed  regular  geometrical  solids,  all 
the  planes  of  each  being  equal  and  similar.  To  those  octahe- 
drons in  which  the  two  pyramids  composing  them  are  higher  or 
lower  than  those  of  the  regular  octahedron,  the  term  four-sided 
prism  is  applied  ;  in  these,  the  sides  of  the  planes  are  not  equal 
and  similar.  Six-sided  prisms,  as  primary  crystals,  are  of  var- 
ious lengths.  The  term  parallelopiped  includes  all  those  solids 
v^hose  bounding  planes  are  parallel  two  and  two ;  as,  for  ipstance, 
all  the  varieties  of  the  rhomboid,  both  acute  and  obtuse  ;  and  all 
the  prisms,  both  right  and  oblique,^  of  which  the  terminal  planes 
are  rhombic ;  and  all  the  square  and  rectangularf  prisms  which 
do  not  possess  the  precise  proportions  of  the  cube. 

§  21.  Whoever  undertakes,  for  the  first  time,  the  examination 
of  the  crystalline  forms  of  a  mineral,  will  find,  if  they  be  numer- 
ous, that  many  of  them  seem  to  possess  no  mutual  relation, 

§  22.  He  will,  however,  eventually  discover  that  a  substance, 
from  whatever  country  it  may  be  brought,  always  assumes  crys- 
tals, which,  if  they  yield  readily  to  mechanical  division,  will 
always  afford  by  it  the  same  nucleus  or  primary  form. 

§  23.  Hence  we  have  a  right  to  conclude  that  the  form  of  the 
molecules  constituting  these  crystals  must  invariably  resemble 
each  other  in  the  same  substance,  and  that  their  arrangement 
must  be  invariable  in  regard  to  each  other. 

§  24.  How  comes  it,  then,  will  be  the  inquiry,  that  so  great  a 
diversity  of  external  forms  should  be  produced  by  an  invariable 


•  Being  aware  that  the  most  accurate  verbal  description  of  crystalline 
forms  conveys  to  the  mind  in  most  instances  only  a  very  imperfect  idea 
of  them,  it  would  have  seemed  requisite  here  to  give  those  which  are 
above  mentioned  as  the  primitive  or  primary  forms,  if  the  figures  annex- 
ed to  the  following  descriptions  of  minerals  were  not  calculated  to  speak 
intelligibly  to  the  eye.  Amongst  them,  however,  there  is  one  which 
demands  an  observation.  The  term  oblique prUm  is  usually  and  correctly 
employed  to  designate  one  in  which,  supposing  the  lateral  planes  to  be 
held  perpendicularly,  the  terminal  planes  are  not  at  right  angles  to  them, 
but  are  placed  obliquely — at  a  greater  or  less  angle  than  90  degrees. 

•f  A  square  prism  is  necessarily  rectangular ;  but  there  are  prisms  of 
which  the  planes  are  at  right  angles  one  with  another  that  are  not  square^ 
a  term  which  implies  that  all  the  planes  are  of  equal  width ;  when  not 
of  equal  width,  these  prisms  are  simply  termed  rectangular. 
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internal  arrangement  ?  A  satisfactory  answer  to  this  question 
cannot  perhaps  be  given.  We  only  know  the  fact;  and  are 
compelled  in  general  terms  to  suppose  it  to  be  the  consequence 
of  affinity,  or  attraction,  or  polarity ;  of  laws  to  which  matter  is 
subject.  We  must  not,  however,  fail  to  notice  the  curious  and 
important  fact,  that  the  crystals  of  a  mineral,  from  what  part  of 
the  world  soever  it  may  be  brought,  and  however  unlike  each 
other  at  first  sight  in  external  form,  are  always  found  to  possess 
such  a  mutual  relation  as  will  enable  the  observer  to  trace  them 
to  the  same  primary  form. 

§  25.  A  few  of  the  many  minerals  which  may  be  cleaved  with 
regularity  have  already  been  noticed  (§  14),  and  we  have  point- 
ed  out  the  manner  in  which  the  crystals  of  certain  substances 
may  be  reduced  to^their  primary  forms  (§  18).  Let  us  now  attend 
to  the  manner  in  which  the  primary  forms  of  certain  minerals 
may  be  supposed  to  have  increased,  so  as  to  assume  external  forms 
which  appear  to  have  little  or  no  affinity  with  the  primary. 

§  26.  In  examining  a  cubical  crystal  of  fluor,  we  find  that  all 
its  solid  angles  may  readily  be  taken  off  by  means  of  a  knife ;  and 
that  by  thus  displacing  each  angle,  we  produce  eight  triangular 
planes,  which  are  smooth  and  brilliant ;  we  moreover  find  that  it 
cannot  be  cleaved,  so  as  to  produce  a  brilliant  plane  in  any  other 
direction. 

Fig.  2. 


§  27.  Then  let  the  lines  of  fig.  1  represent  a  cube,  and  the 
dotted  lines,  the  triangular  planes  produced  by  cleavage. 

§  28.  The  cube  having  its  solid  angles  displaced,  is  also  re- 
presented in  fig.  2.  If  however  we  pursue  the  cleavage  by  which 
we  produced  the  triangular  planes,  that  is,  if  layers  or  laminae  pa« 
rallel  with  those  planes  are  removed,  we  reduce  the  volume  of 
the  crystd  by  degrees,  and  finally  change  its  form  ;  for  we  ulti- 
mately find  that  the  eight  triangular  planes  of  the  cube  become 
the  eight  triangular  planes  of  the  octahedron  within  it.  Let  us 
not  fail  to  observe  that  the  termination  of  each  solid  angle  of  the 
octaliedron  forms,  as  it  were,  a  point  in  the  centre  of  each  plane 
of  the  cube. 
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§  29.  If  we  still  go  on,  and  remove  from  each  plane  of  the  oc- 
tahedron  other  laminae,  we  thereby  reduce  its  size,  but  do  not 
alter  its  form  ;  hence  the  octahedron  is  considered  to  be  the  pri- 
mary form  of  fluor. 

§  30.  Every  one  of  the  laminae  taken  off  in  this  process  may 
be  again  subdivided ;  it  may  be  broken  into  octahedrons,  tetra- 
hedrons, and  acute  rhomboids  (§  14). 

§  31.  Assuming,  then,  the  octahedron  to  be  the  primary  form 
of  fluor  (§  14),  and  knowing  that  all  its  laminae  may  be  divided 
into  regular  forms,  is  it  not  reasonable  to  conclude  that  the  whole 
cube  upon  which  we  first  began  to  operate,  is  composed  of  minute 
solids  of  a  definitive  form,  whatever  that  form  may  he  ;  and  since 
the  cleavage  is  attainable  only  in  the  directions  specified  (§  26), 
is  there  not  reason  for  concluding  that  they  must  be  arranged 
with  perfect  regularity  ? 

§  32.  Hence  the  cube  (which  is  therefore  one  of  the  secondary 
forms  of  fluor)  appears  to  be  the  conseqttence  of  a  regular  arrange- 
mentt  on  the  planes  of  the  primary  octahedron,  of  extremely  minute 
solids,  resembling  each  other  in  respect  of  form.  We  may  assume 
this  without  pretending  to  decide  the  precise  form  of  those  mole- 
cules or  integrant  particles. 

§  33.  When,  therefore,  we  describe  a  crystal  of  fluor,.  as  being  a 
cube  of  which  the  solid  angles  are  (naturally)  replaced  by  trian- 
gular planes,  we  do  not  describe  it  either  truly  or  philosophically  ; 
but  we  thus  describe  it  from  motives  of  convenience ;  we  might 
more  aptly  term  it  a  cubo-octahedron,  because  the  triangular 
planes  belong  manifestly,  from  what  has  preceded,  to  the  octa- 
hedron, and  the  larger  planes  to  the  cube  (§  28).  But  there  are 
few  crystals  to  which  terms  so  convenient  .could  be  applied. 

§  34.  Let  us  take  one  more  example,  in  which  the  regular 
octahedron  is  the  primary  ;  this  will  also  apply  to  fluor. 

Fig.  I.  "  Fig.  2. 


§  35.  Let  fig.  1  represent  a  crystal  of  fluor  in  the  form  of  the 
rhombic  dodec^edron. 

The  same  form  is  visible  in  fig.  2,  and  within  it  an  octahe- 
dron ;  the  lines  of  the  latter  being  somewhat  the  darkest. 
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§  36.  Now,  by  the  latter  figure,  we  perceive  that  the  rhombic 
dodecahedron  is  the  consequence  of  an  accession  of  crystalline 
laminae  composed  of  molecules  placed  in  regular  succession  on 
every  plane  of  the  primary ;  the  laminse  regularly  diminishing  in 
size  until  they  arrive  at  a  point,  and  producing  on  every  plane  of 
the  octahedron  a  low  three-sided  pyramid. 

§  37.  On  one  plane  of  the  octahedron  in  fig.  2,  the  laminae, 
progressively  diminishing  and  terminating  in  a  point,  are  shown 
by  lines,  and  these  lines  or  striae  are  often  visible  in  the  rhom- 
bic dodecahedron,  when  the  primary  is  an  octahedron.  When- 
ever stris  are  seen  on  the  planes  of  a  crystal,  they  generally  de- 
note that  it  may  be  cleaved  along  them.  These  may  be  observ- 
ed in  dodecahedrons  of  fluor  and  red  oxide  of  copper,  of  which 
the  primary  is  the  regular  octahedron ;  and  if  the  substance 
does  not  yield  to  cleavage,  they  sometimes  serve  as  a  clue  to  the 
determination  of  the  primary  form. 

But  it  may  be  asked,  how  does  it  happen,  that  if  these  laminae 
progressively  diminish,  forming,  as  represented  in  fig.  2,  a  sort 
of  step  from  one  to  the  next,  &at  the  planes  have  sometimes  a 
perfectly  brilliant  polish,  without  any  of  the  roughness  which  in 
such  a  case  might  be  expected.  The  answer  is  simple.  The 
molecules  composing  the  crystal  may  be  termed  almost  infinitely 
small,  since  no  limit  has  been  found  to  mechanical  division, 

§  38.  Hitherto  the  octahedron  has  been  assumed  as  the  pri- 
mary ;  let  us  now  take  the  cube,  and  suppose  the  octahedron 
and  rhombic  dodecahedron  to  be  its  secondary  crystals,  as 
they  are  in  several  minerals.  Afterwards  the  pentagonal  dode- 
cahedron will  be  considered  as  arising  from  the  same  primary 
form. 


Fig.  1. 


Fig.  2. 


§  39.  Let  the  linei  of  fig.  1  be  a  regular  octahedron,  and  let 
the  square  formed  by  dotted  lines  represent  the  planes  which 
would  be  produced  by  replacing  the  splid  angles. 
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§  40.  In  fig.  2,  the  octahedron  is  represented  as  having  its 
Bolid  angles  replaced,  and  a  cube  within  it.  On  considering  the 
relations  of  these  two  figures,  it  is  manifest,  that  by  pursuing 
the  cleavage  parallel  with  all  the  planes  produced  bj  displacing 
the  solid  angles  of  the  octahedron,  we  ultimately  convert  that 
form  into  the  cube.  This  might  be  performed  in  the  instance 
of  common  salt,  but  octahedral  crystels  of  salt  are  rare.  If  how- 
ever we  apply  the  knife,  or  the  hammer,  to  each  of  Uie  solid 
angles  of  an  octahedron  of  galena,  we  find  that  they  may  rea- 
df^  be  taken  off,  so  as  to  obtain  a  brilliant  cube. 

§  41.  By  pursuing  the  division  still  further,  that  is,  by  taking 
off  laminse  in  the  same  directions,  we  only  reduce  the  volume 
of  the  cube,  not  alter  its  form. 

§  42.  If  then  the  cube,  which  in  this  case  is  the  primary 
crystal,  can  onfy  be  cleaved  into  cubes  (as  is  the  case  with  com- 
mon salt  and  galena),  we  conclude  that  the  octahedron,  which 
is  only  a  secondary  form,  has  arisen  from  an  accession,  on  every 
plane  of  the  psimsury  cube,  of  crystalline  laminae  composed  of  mi' 
nude  cubes  ;  the  points  of  the  solid  angles  of  the  cube  being,  in  the 
preceding  figure,  precisely  in  the  centre  of  the  planes  of  the  oc- 
tahedron. 

§  43.  Let  us  now  consider  the  rhombic  dodecahedron  as. 
arising  from  the  cube. 


This  figure  represents  the  rhombic  dodecahedron,  having  with- 
in it  a  cube.  On  considering  the  relation  of  these  two  solids, 
we  conclude  that  the  rhombic  dodecahedron,  which  is  the  se- 
condary crystal,  arises  from  the  primary  cube  by  an  accession 
of  crystalline  laminse  on  each  plane  of  the  cube,  so  as  to  form 
thereon  a  low  quadrangular  pyramid ;  and  progressively  dimi- 
nishing in  size,  so  as  to  terminate  in  a  point.  This  pyramid,  if 
the  primary  can  only  be  cleaved  into  cubeSi  is  assumed  to  be 
composed  of  cubic  molecules,  regularly  arranged. 

§  44.  These  laminse  progressively  diminishing,  are  represented 
on  one  plane  of  the  primary  nucleus,  and  the  same  observations 
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apply  to  the  crystals  thus  formed  as  were  made  upon  the  rhombic 
dodecahedron  arising  out  of  the  octahedron  (§  34).  The  strise, 
it  has  been  observed,  sometimes  denote  the  primary.  In  this 
case  it  will  be  seen  that  their  dtreetion  is  parallel  with  t^  lesser 
diagonals  cf  the  rhombic  planes ;  and  the  existence  of  these 
strise  in  the  aplome,  usually  ranked  as  a  variety  of  garnet,  in- 
duced the  Abb^  Haiiy  to  susfiect  its  primary  to  be  a  cube. 

§  45.  We  now  proceed  to  consider  the  trapezoidal  dodecahe- 
dron as  a  secondary  crystal  of  the  cube,  in  other  words,  as 
arising  from  a  regular  depositioii  of  crystalline  laminae  on  the 
planes  of  that  solid. 


Fig.  1. 


Fig.  2. 


Fig.  1  represents  a  trapezoidal  dodecahedron ;  a  solid  bounded 
by  twelve  equal  and  similar  trapeziums ;  it  is  sometimes  termed 
the  pentagonal  dodecahe^aron,  all  its  planes  being  five- sided. 

The  same  dodecahed^6n  is  also  seen  in  fig.  2,  having  within 
it  a  nucleus  in  the  form  of  a  cube. 

§  46»  We  here  observe,  that  on  each  plane  of  the  cube  there 
is  an  equal  ^id  similar  pyramid ;  and  that  each  pyramid  is  not, 
as  in  the  instance  of  the  rhombic  dodecahedron  just  described, 
composed  of  equal  and  similar  planes.  But,  in  this  instance,  the 
planes  of  each  pj^amid  are  equal  and  similar  tWo  and  two.  a 
and  a  resemble  each  other ;  and  the  two  small  triangular  planes, 
the  one  above,  the  other  below  the  planes  a,  a,  also  resemble 
each  other. 

§  47,  Here,  therefore,  there  must  necessarily  be  an  arrange- 
ment of  the  little  cubic  molecules  of  which  the  crystal  is  assumed 
to  be  composed,  very  different  to  that  which,  in  the  instance  of 
the  rhombic  dodecahedron,  produced  a  precise  uniformity.  Here, 
between  a  a  we  have  a  Hne,  but  the  four  planes  on  each  surface 
of  the  cube  terminated,  in  the  rhombic  dodecahedron,  in  a  point 
— in  a  single  cube. 

§  48.  Let  us  observe  whence  this  difference  of  form  arises,  on 
the  assumption  that  the  crystal  is  composed  of  cubic  molecules. 
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Let  a  b  c  d  efhe  the  cubic  nucleus,  or  primary  crystal,  com- 
posed of  minute  cubic  molecules. 

Then  afe  h  n  will  be  one  of  the  six  pyramids  on  the  planes 
of  the  cube. 

§  49.  Now  there  is  a  remarkable  difference  in  the  arrange- 
ment of  the  cubic  molecules  on  the  two  sides  of  this  pyramid, 
which  are  obvious  to  us  ;  the  same  difference  will  consequently 
exist  between  the  other  two.  On  the  side  a/ A  w,  which  resem- 
bles the  steps  of  a  stair-case,  we  observe  that  these  steps  are  itoo 
ranges  of  molecules  in  breadth^  and  only  one  in  height.  But  the. 
very  reverse  of  this  is  the  case  of  the  side/c  h;  for  in  this,  the 
molecules  are  two  ranges  in  height  and  only  one  in  breadth. 

§  50,  The  consequence  of  this  difference  in  the  arrangement 
of  the  molecules  is,  that  the  quadrangular  sides  of  the  pyramid 
incline  much  more  upon  the  upper  plane  of  the  cube  than  those 
which  are  triangular.  Not  so  in  the  instance  of  the  pyramids 
on  the  planes  of  the  cube  forming  the  rhombic  dodecahedron 
(p.  xxvi.y;  for  in  them,  as  in  all  the  preceding  figures,  the  super- 
position of  molecules  on  the  primary  nucleus  is  on  every  side 
equal  and  similar,  producing  equal  and  similar  planes,  and  pre- 
cisely equal  measurements  in  every  direction.  The  structure  in 
those  crystals  may  therefore  be  termed  simple :  as  the  planes 
decrease  equally  to  a  point,  they  are  said  to  arise  from  a  simph 
decrement. 

But  the  structure  of  the  pentagonal  dodecahedron  may  be 
termed  compound,  because  its  planes  do  not  decrease  equally 
on  all  sides ;  the  decrement  is  compound.  Of  this  species  of 
structure  there  are  several  varieties. 

§  51.  But  it  may  be  objected,  that,  since  the  molecules  of 
which  crystals  are  constituted,  are  too  minute  to  be  detected  by 
the  help  of  the  most  powerful  glass,  every  thing  which  can  be 
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said  in  regard  to  the  form  of  these  molecules  must  necessarily 
be  theoretical. 

§  52.  This  of  course  will  be  granted.  We  are  not  specially 
contending  for  any  peculiar  form  in  the  integrant  particles  of 
matter ;  but  only  for  this, — that  since  the  crystals  of  a  substance 
yield  to  mechanical  division  in  particular  directions,  and  can- 
not be  made  to  yield  to  it  with  regularity  in  other  directions, 
these  parUcies,  whcUsoever  may  be  their  for m^  must  necessarily  r«- 
sembie  each  others  and  be  arranged  with  the  utmost  regularity  ; 
und  also  that  this  perfection  of  internal  structure  is  the  cause  of  re* 
gular  external  form. 

§  53.  The  planes  of  the  rhombic  dodecahedron  (p.  xxvi.)  meet 
each  other  under  an  angle  of  120°,  and  those  of  the  pentagonal 
dodecahedron  (p.  xxvii.),  under  different  angles. 

In  the  determination  of  the  value  of  these  angles,  calculation 
has  been  resorted  to,  for  the  purpose  of  confirming  the  measure- 
ments obtained  by  the  goniometer:  and  thus  it  has  been  de- 
cided  that  the  pyramid  formed  on  each  plane  of  the  cube,  in  the 
instance  of  the  rhombic  dodecahedron  (§  43)  (being  composed 
of  planes  which  are  equal  and  similar,  and  the  measurement  of 
any  one  upon  the  next  being  uniformly  the  same),  that  those 
pyramids  must  be  composed  of  laminae  superimposed  in  regular 
order  on  every  side ;  namely,  of  one  molecule  in  fmgfUy  and  one 
in  breadth.  But  as  the  planes  of  the  pyramid  superimposed  on 
each  face  of  the  cube  are  dissimilar  and  unequal  (or  similar  and 
equal  only  two  and  two)  in  the  pentagonal  dodecaliedron  (§  45), 
so  they  afibrd  different  results  under  the  goniometer,  which  have 
been  confirmed  by  calculation ;  for  by  calculation  it  has  been 
determined  that  the  angles  under  which  these  planes  meet, 
could  only  be  the  consequence  of  a  superposition*  of  laminae  on 

*  It  is  a  concluaion  necessarily  arising  from  the  structure  of  crystals, 
that  those  which  are  secondary  result  from  a  superposition  on  the  pri- 
mary  nucleus,  of  laminae,  which  are  composed  of  regularly  arranged  mole- 
cules. 

But  the  usual  mode  of  describing  the  manner  in  which  the  secondary 
forms  arise  out  of  the  primary,  supposes  the  contrary  to  be  the  fact.  The 
secondary  crystal  is  described  as  arising  out  of  the  replacement  of  the  edget 
or  anglei,  or  both,  of  the  primary  crystaL 

Thus,  in  the  instance  of  Red  Copper,  p.  317,  it  is  said  that  the  primary 
is  an  octahedron  ;  that  fig.  6  arises  from  the  replacement  of  its  edges :  but 
^g.  6  is  in  reality  the  consequence  of  a  very  opposite  cause — of  an  in- 
crease of  laminx'On  the  planes  of  the  octafiedron^  the  laminae  diminishing  pro- 
gressively in  width.  Fig.  7  is  described  as  the  consequence  of  a  deeper, 
fig.  8  of  a  (Joraplete,  replacement  of  its  edges,  by  which  the  octahedron 
is  cen verted  into  the  rhombic  dodecahedron — ^when,  in  fact,  these  crys* 
tals  arise  from  an  increase  of  laminae  on  the  planes,  progressively  dimi- 
nishing to  a  point. 

It  may  be  inquired,  why,  in  these  descriptions,  a  mode  is  adopted  which 
is  diametrically  opposed  to  fact.    The  reply  is,  that  it  is  convenient.    If 
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each  plane  of  the  cube,  of  two  molecules  in  height  and  one  in 
breadth  on  the  one  side,  and  of  one  in  height  and  two  in  breadth 
on  the  other  (§  49).  And  whether  we  assume  these  molecules  to 
be  cubes,  or  any  oOwrformy  we  must  assume  them  to  be  equal  to 
each  other  ;  and  if  so,  whatever  may  be  their  form,  the  same  sttuc" 
twre  would  ensue. 

§  54.  By  means  of  calculation  the  Abbe  Haiiy  determined 
the  angles  under  which  the  secondary  planes  meet,  whidi  result 
from  an  increase  of  laminse  on  the  cube  and  octahedron,  and 
on  other  geometrical  solids,  considered  as  primary  crystals: 
and  thus,  if  we  procure  a  portion  of  a  crystal  presenting  only 
two  planes  of  one  of  the  Varieties  of  those  solids,  we  may  decide 
which  they  are, — the  use  of  the  common  goniometer  will  ap- 
proximate the  truth  sufficiently  to  enable  us  to  decide  by  a  re- 
ference to  his  measur^nnents ;  which  may  doubtless  be  relied 
on  in  every  instance  wherein  the  prknary  crystal  is  a  perfectly 
geometrical  solid,  as  the  cube,  the  regular  octahedron,  the  tetra- 
hedron, the  rhombic  dodecahedron,  and  the  six-sided  prism: 
for,  the  angles  formed  by  the  meeting  of  any  two  planes  of  these 
solids  being  accurately  known,  it  follows  that  the  angles  of  the 
secondary  planes  may  be  accurately  calculated. 

§  55.  There  are  other  primary  forms  which  are  not  regular 
geometrical  solids ;  for  instance,  all  those  varieties  of  the  octa- 
hedron of  which  the  sides  of  the  planes  are  not  equal  and  similar ; 
the  primary  octahedron  of  the  oxide  of  tin  is  flatter  than  the 
regular  octahedron,  and  that  of  sulphur  is  more  acute.  The 
varieties  of  the  parallelepiped  also  are  not  regular  geometrical 
solids,  amongst  which  are  the  several  acute  and  obtuse  rhom- 
boids, and  all  those  solids  whose  bounding  planes  are  equal 
and  similar  two  and  two,  as  the  several  varieties  of  prisms. 


the  fact  were  adhered  to,  the  descriptions  woiild  he  long,  $nd  seareely  in- 
telligible; and,  in  effect,  it  matters  not  which  ipethod  isa4opted,  for  the 
same  consequence  is  arrived  at  in  either  case. 

The  beginner  may  convince  himself  of  this  assertion,  by  moulding 'or 
cutting  a  piece  of  wax  or  of  soap  into  the  form  of  the  octahedron  ;  then 
let  each  edge  be  equally  cut  away  (replaced)  by  a  knife,  and  the  ultimate 
consequence  will  be  the  rhombic  dodecahedron.  Let  'then  those  solid 
angles  of  the  dodecaliedron  which  are  iformed  by  the  meeting  of  three 
planes,  be  in  like  manner  replaced  by  a  knife,  and  the  consequence  will 
be,  that  in  lieu  of  each  there  will  be  a  triangular  plane :  if  these  trian- 
gular planes  (eight  in  number)  be  increased  by  deeper  replacements 
parallel  with  each.,  the  rhombic  dodecahedron  will  ultimately  be  converted 
into  the  octahedron.  Thus  the  assertion  is  proved,  that  whether  voe  describe 
this  secondary  crystal  as  arising  from  the  replacement  o/the  edges  of  the  prim 
mary,  or  from  increase  on  its  planes,  the  effect  is  the  same. 

This  practice  is  recommended  to  the  beginner,  not  simply  as  regards 
the  above  fact,  but  also  as  a  pleasing  method  of  convincing  himself  of  the 
transitions  of  crystalline  forms. 
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The  Goniometer. 


The  Common  Goniometer^  or  that  invented  by  Carangeau, 
consists  of  a  brass  or  silier  semicircle  ab  c^  graduated  into  180 
degrees  (in  the  above  figure  the  graduation  is  only  partial),  each 
degree  being  marked  on  the  iAstrument  by  a  short  line  extend* 
ing  from  the  outer  rim,  to  the  circle  which  is  about  one- twen- 
tieth of  an  inch  within  \t\  de  B,u^fg  are  two  steel  arms,  the 
horizontal  one  being  fixed,  the  vertical  moveable ;  beneath  the 
arm  d  e,  there  is  a  plate  of  steel^or  of  brass,  which  is  attached  to 
the  semicircle  near  c,  and  extends  somewhat  more  than  half- 
way towards  a,  its  termination  being  connected  with  the  semi- 
circle by  the  bar  h  for  the  sake  of  firmness :  t  is  the  head  of  a 
pin  in  the  centre  of  motion,  which  is  precisely  midway  between 
the  two  extremities  of  the  semicircle  a  e,  and  at  the  same  dis- 
tance from  b  as  from  a  or  c  The  pin  passes  through  both  arms 
and  the  brass  plate ;  and  on  this  pin  the  arm  fg  is  at  pleasure 
moved  by  the  finger.  The  upper  part  of  the  arm  fg  cuts  the 
semicircle,  in  the  above  figure,  precisely  at  90  degrees,  express- 
ed by  90° ;  if  then  two  faces  of  a  cube  were  presented  to  the 
lower  portions  of  the  two  arms  g  I  and  /  6,  it  would  be  found  to 
fit  them  accurately,  since  the  planes  of  a  cube  always  meet  each 
other  at  the  angle  of  90^.  But  if  the  solid  be  less  or  more  than 
that  angle,  the  instrument  may  be  accommodated  to  the  angle 
at  which  the  two  planes  meet,  by  altering  with  the  finger  the 
moveable  arm  /  g^  if  applied  near  its  termination/;  and  the 
value  of  the  angle  will  be  indicated  by  the  edge  of  the  move- 
able arm. 

As  this  goniometer  is  here  figured,  it  is  adapted  to  the  planes 
of  a  crystal  free  from  it  gangue ;  but  if  the  crystal  be  small  and 
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surrounded  by  obstruction,  the  two  arms  may  be  drawn  by  the 
ends  d  and /(the  cavities  in  the  arms  permitting  them  to  slide^, 
so  that  the  points  g  and  e  will  be  much  nearer  the  pin  which  is 
the  centre  of  motion.  Sometimes  however  this  goniometer  is 
made  in  two  parts ;  the  semicircle  being  one  of  them,  and  the 
two  arms,  connected  by  the  pin,  the  other.  In  that  case,  the 
arms  are  in  some  instances  more  conveniently  applied  to  the 
planes  of  a  crystal ;  which  being  accurately  done,  the  pin  is 
dropt  into  a  small  hole,  made  to  receive  it,  and  the  arm  fg  in- 
dicates the  angle  on  the  semicircle ;  care  being  taken,  that  the 
relative  position  of  the  arms  be  not  disturbed,  after  they  have 
been  adjusted  to  the  planes  of  a  crystal. 

It  must  be  obvious  that  the  use  of  this  instrument  depends 
on  its  precise  adjustment  to  the  planes  of  the  crystal  to  be 
measured ;  for  unless  the  light  be  excluded  from  betujeen  the  instru- 
ment and  the  crystal^  the  adaptation  will  not  be  complete.  If 
this  cannot  be  accomplished,  it  may  be  concluded  that  the  crys- 
tal, how  perfect  soever  its  planes  appear,  is  not  sufficiently  regu- 
lar to  be  relied  on,  if  perfect  accuracy  be  required. 

The  Bejkcting  Goniometer,  as  inventW  by  Wollaston,  and  im- 
proved by  Sang,  is  a  very  superior  instrument. 
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A  is  a  moveable  circle  graduated  on  one  edge  to  half  degrees, 
and  divided  for  convenience  into  two  parts  of  180  degrees  each 
(it  is  graduated  only  in  part  in  the  above  sketch). 

C  is  an  immoveable  brass  plate  screwed  upon  and  supported 
by  the  pillar  D,  and  graduated  as  a  vernier. 

F  is  the  axis  of  the  circle  A,  and  passes  through  the  upper 
part  of  two  brass  pillars  D  £,  the  lower  ends  of  which  are  insert 
ed  into  a  wooden  base  M. 

B  is  an  axis  enclosed  within  F,  and  turned  by  means  of  the 
smallest  circle  G,  which  communicates  a  motion  to  all  the  appa- 
ratus to  the  left  of  A,  without  however  moving  that  circle. 

H  is  a  circle  to  which  is  attached  the  axis  of  the  principal 
circle  A.  If,  therefore,  we  would  move  the  latter,  it  is  done  by 
turning  H ;  and  as  the  axis  of  the  principal  circle  includes  that 
of  the  apparatus  on  the  left  of  it,  the  whole  instrvunent  is  neces- 
sarily put  in  motion,  by  moving  the  circle  H. 

L  is  a  curved  brass  plate  connected  with  the  concealed  axis 
B,  and  to  which  a  motion  is  given  by  turning  the  small  circle  G ; 
to  L  another  curved  plate  is  attached,  but  so  as  to  admit  of 
movement ;  and  through  the  upper  extremity  of  this  last,  passes 
the  pin  P,  which  is  so  adjusted  as  to  allow  of  being  moved  either 
up  or  down  or  circularly. 

By  means  of  the  several  motions  thus  obtained,  a  crystal  at- 
tached to  the  lower  extremity  of  the  pin  P  may  be  brought  as 
nearly  as  possible  on  a  line  with  the  axis  of  the  instrument. 

I  is  a  small  mirror  made  of  some  substance  which  does  not 
give  a  very  bright  reflection ;  black  glass  or  obsidian  for  example. 
This  is  placed  obliquely  on  a  support  N;  at  an  angle  towards 
the  object  of  about  45®,  immediately  under  the  crystal  (which 
in  the  present  instance  we  shall  assume  to  be  a  rhomboid  of  cal- 
careous spar).  The  support  is  fixed  to  the  wooden  base  M  by  a 
pin  in  the  centre,  which  admits  of  its  being  turned  for  adjust- 
ment, and  by  a  clamping  screw  O  at  the  extremity  of  the  arm 
Q  O,  which  secures  it  in  its  proper  position. 

The  use  of  this  instrument  depends  on  the  reflecting  power 
of  the  polish  on  the  natural  planes  or  fractured  surfaces  of  mi- 
nerals, which,  in  some  cases,  is  very  powerful.  In  adjusting  it, 
the  image  of  any  object  seen  by  reflection  from  the  face  of  the 
crystal,  is  made  to  agree  with  the  image  of  the  same  object 
seen  by  the  help  of  the  mirror  I.  In  this  way  any  object  may  be 
selected  which  has  a  well-defined  outline;  while  the  goniometer, 
like  the  common  sextant,  may  be  held  in  the  hand. 

If  a  distant  object,  say  the  moon,  be  used,  the  coincidence  of 
its  two  images  will  indicate  that  the  face  of  the  crystal  is  paral- 
lel to  the  mirror  I,  so  that,  if  the  two  faces  be  brought  succes- 
sively into  that  position,  the  angular  motion  of  the  divided  circle 
must  measure  the  inclination  of  these  faces.    In  this,  it  is  es- 
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sential  that  the  plane  of  the  mirror  I  be  parallel  to  the  axis  of 
motion.  Its  adjustment  is  thus  effected.  Select  a  thin  plate  of 
any  mineral,  say  calcareous  spar,  of  which  the  opposite  faces 
are  parallel,  and  cement  it  to  the  lower  extremity  of  the  pin  P ; 
then  bring  the  image  of  any  distant  object  seen  in  one  of  its 
faces,  to  agree  with  that  seen  in  I;  turn  the  instrument  half 
round,  so  as  to  bring  up  the  opposite  face.  If  the  images  agree 
now,  the  mirror  is  correctly  placed  ;  if  not,  one  half  of  the  ap- 
parent error  must  be  corrected  by  releasing  the  clamp  nut  0> 
and  turning  the  mirror  on  the  pin  at  Q,  tlie  other  half  by  the 
motions  of  P ;  a  second,  perhaps  a  third  trial  must  be  made,  to  as- 
certain the  adjustment  completely ;  but,  when  this  is  once  done, 
it  need  only  be  examined  at  long  intervals,  or  after  any  accident. 

The  mirror  having  been  thus  adjusted,  and  the  reflexions  in 
both  the  surfaces  whose  inclinations  are  to  be  measured  having 
been  brought  to  agree  with  it,  we  have  now  to  observe  that  the 
line  at  180^  or  0  forms  a  line  with  that  at  0  on  the  vernier,  at 
the  same  time  that  the  double  reflection  of  the  distant  object 
in  the  mirror,  and  in  one  of  the  faces  of  the  crystal,  appear 
exactly  to  agree..-  One  movement  more,  and  the  measurement 
is  comjileted.  Turn  the  circle  H,  until  the  reflection  of  the 
same  object,  as  seen  on  the  adjoining  plane  of  the  crystal,  ap- 
pears exactly  to  cover  the  image  in  the  mirror,  and  it  is  done. 

We  now  observe  what  line  of  the  principal  circle  touches  that 
at  0  in  the  vernier^  Suppose  that  105^  on  the  former  be  now 
on  a  line  wi^h  0  on  the  vernier ; — it  is  the  value  of  the  angle. 
But  suppose  it  to  be  a  little  more  than  105°,  and  less  than  105^°, 
it  must  then  be  observed  which  line  of  the  vernier  touches,  or 
forms  but  one  line  with,  another  line  on  the  principal  circle ; 
suppose  it  to  be  5  on  the  vernier ;  the  angle  is  then  105°  5', 
which  is  the  true  value  of  the  obtuse  angle  of  a  rhomboid  of 
calcareous  spar. 

Mr  Sang^s*  important  improvement  on  Wollaston*s  gonio- 
meter consists  principally  in  the  apparently  simple  addition  of 
the  mirror  I,  which,  however,  renders  it  a  vastly  superior  in- 
strument, not  only  as  regards  precision  and  rapidity  of  measure- 
ment, but  from  its  being  readily  used  as  a  sextant,  or  rather  as 
a  repeating  reflector,  and  thus  enabling  the  expert  mineralogist 
both  to  determine  the  angles  of  minute  crystals,  and  to  deli- 
neate the  geographical  features  of  the  district  which  he  may  be 
exploring. 

Of  the  comparative  Value  of  the  Common  and  Reflecting  Go^ 
niometers. — The  use  of  the  common  goniometer  depends  on  two 


*  For  Mr  Sang's  polite  attention  in  explaining  this  valuable  addition 
to  WoUaaton's  goniometer,  the  editor  feels  himself  deeply  indebted. 
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circumstances ;  onei  the  perfection  of  the  crystalline  planes ; 
the  other,  the  steadiness  and  accuracy  of  the  hand  and  eye. 

We  are  but  little  acquainted  with  the  works  of  nature  in  her 
more  hidden  processes,  amongst  which  may  be  reckoned  crys- 
tallization ;  but  it  can  be  demonstrated  beyond  dispute,  that  the 
surfaces  of  large  crystals  are  not  so  uniformly  even,  however 
brilliant  they  may  appear,  as  the  surfaces  of  small  ones.  Now 
the  larger  ones  are  best  adapted  for  the  use  of  the  common 
goniometer ;  hence,  if  the  crystal  to  be  measured  be  not  select- 
ed with  the  utmost  care,  and  if  the  hand  and  eye  be  not  steady 
and  accurate,  we  cannot  hope  for  precision  in  the  use  of  it ;  we 
cannot  expect  that  precision  which  ought  to  exist,  since  this 
mechanical  operation  is  to  form  the  foundation  for  calculation. 

That  the  planes  of  small  crystals  are  more  perfect  than  those 
of  large  ones,  is  proved  by  the  use  of  the  reflecting  goniometer, 
which  depends  on  the  perfection  of  these  planes,  and  on  their 
brillianc}'.  Even  minute  crystals,  which  generally  are  the  most 
perfect,  rarely  agree  in  the  angles  they  afford ;  but  this  disa- 
greement is  commonly  too  small  to  be  detected  by  the  common 
goniometer ;  a  fact  which  clearly  proves  that  its  use  cannot  be 
relied  on  as  a  foundation  for  calculation.  When,  therefore,  we 
would  arrive  at  the  greatest  precision,  we  shall  prefer  the  re- 
flecting goniometer,  and  the  reflections  from  the  planes  of  mi- 
nute crystals,  in  preference  to  those  of  large  ones,  but,  above 
all,  from  planes  produced  by  cleavage,  whenever  they  can  be  ob- 
tained. 

Now  the  surfaces  produced  by  cleavage  are  sometimes  very 
small,  and  therefore  are  not  adapted  to  the  common  goniome- 
ter ;  while  for  the  reflecting  goniometer,  it  matters  not  if  the 
surface  be  small,  provided  it  be  perfect  and  brilliant ;  a  surface 
of  the  100th  part  of  an  inch  in  length  and  breadth  will  suffice. 

§  SQ.  Hitherto  we  have  been  treating  chiefly  of  that  structure 
which  may  be  termed  perfectly  crystalline  i  this  exists  in  such 
minerals  as  admit,  in  various  directions,  of  regular  cleavage. 
There  are,  however,  other  kinds  of  structure  observable.  In 
some  minerals  the  natural  joints  are  scarcely  attainable,  or,  when 
attained,  are  only  perceptible  by  the  assistance  of  a  microscope ; 
in  these  the  structure  is  said  to  be  imperfectly  lamellar^  and  this 
effect  may  be  supposed  to  arise  either  from  the  brittleness  of  the 
substance,  or  from  tlie  strong  cohesion  existing  between  the  lami- 
nae. Such  minerals  may  be  said  to  be  imperfectly  crystalline^  as 
may  those  also  of  which  the  planes  obtained  by  cleavage  are 
curved  or  undulating.  It  has  already  been  observed,  that  some 
minerals  are  perfectly  lamellar  in  one  direction  on/y, — the  topaz, 
for  instance ;  others  cleave  readily  in  one  direction,  with  difficulty 
in  another,  as  the  sapphire. 
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§  57.  The  fibrous  structure  which  some  minerals  assume  may 
in  most  cases  be  considered  only  as  resulting  from  the  close 
longitudinal  adherence  of  small,  or  of  extremely  fine  acicular 
crystals ;  for  the  terminations  of  the  crystals  are  often  observable 
on  the  exterior  of  the  mass. 

§  58,  Perhaps  also  under  the  head  of  Structure  may  be  classed 
the  variety  of  appearances  assumed  by  the  aggregation  of  small 
crystals.  When  merely  collected,  as  it  were,  into  a  bundle, 
they  are  said  to  he  fasciculated  ;  when  they  are  fasciculated,  and 
diverge  from  a  common  centre,  they  are  said  to  be  scopiform  ; 
but  when  the  divergence  surrounds  the  centre,  they  are  said  to 
be  radiated,  or  stellated. 

§  59.  The  term  slaty,  as  it  regards  structure,  is  rarely  applied 
to  those  minerals  of  which  we  have  been  treating,  even  whA 
they  are  separable  only  in  one,  or  at  most  two,  directions.  This 
term  is  more  commonly  applied  to  such  substances  as  consist  of 
parallel  layers  which  are  thick  and  coarse. 

§  60.  The  granular  structure  arises  from  an  aggregation  of 
small  particles,  frequently  of  laminae  which  separately  are  lamel- 
lar, intercepting  each  other  in  every  direction.  And  in  pro- 
portion to  the  fineness  of  these  particles,  a  mineral  is  termed 
coarse-grained  or  fine-grained.  If  the  particles  are  only  per- 
ceptible by  the  microscope,  the  mineral  is  said  to  be  fine-grained ; 
but  if  the  parts  of  which  a  mineral  is  constituted  be  not  thus 
apparent,  it  is  termed  compact, 

Fracture. 

An  important  part  of  this  subject  has  already  been  consider- 
ed under  the  head  of  structure ;  namely,  that  which  treats  of 
the  geometrical  forms  into  which  some  mmerals  may  be  cleaved ; 
and  the  means  (p.  xx.)  of  attaining  this'havebeen  adverted  to. 

But  when  such  minerals  as  may  be  mechanically  divided 
along  their  natural  joints  are  broken  in  directions  contrary  to 
those  joints,  the  surfaces  so  produced  are  not  plane ;  they  are 
said  to  be  conchoidal  when  the  surface  more  or  less  resembles 
the  appearance  of  a  shell ;  thus,  we  have  the  perfect,  imperfect, 
large,  small,  and  flat  conchoidal.  These  varieties  of  fracture 
also  exist  in  minerals  which  appear  not  to  possess  any  regular 
internal  structure.  There  are  also  other  kinds  of  fracture ;  as 
the  even,  when  the  surface  is  nearly  flat ;  the  uneveUf  when  it  is 
not  flat ;  the  splintery,  Sec. 

When  a  mineral  breaks  with  a  peculiarly  uneven  surface, 
somewhat  similar  to  pure  copper,  for  instance,  the  fracture  is 
said  to  be  hackly. 
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Frangihility, 

The  frangihility  of  some  minerals  may  in  a  measure  he  said  to 
depend  upon  their  structure ;  in  all,  it  is  prohahly  dependent  on 
some  peculiarity  in  the  arrangement  of  the  molecules  or  particles 
of  which  a  mass  or  crystal  is  composed.  From  whatever  cause 
it  proceeds,  this  quality  varies  greatly  in  different  substances, 
ranging  through  ^  the  interm^ate  degrees,  from  very  brittle 
to  very  tough. 

Some  few  minerals,  as  sulphur,  are  so  brittle,  that  a  fragment 
is  easily  detached  by  the  pressure  of  the  nail  on  the  edge  of  a 
broken  surface ;  but  as  this  may  be  produced  in  any  direction, 
it  cannot  be  said  to  depend  on  the  structure  of  the  substance. 

The  laminae  of  selenite  are  readily  separable  in  one  direction  ; 
and,  if  very  thin,  are  brittle  in  another  direction,  while  in  the 
same,  if  the  specimen  be  a  line  or  more  in  thickness,  it  is 
tough  ;  heavy  spar  is  easily  frangible  in  every  direction  ;  so  also 
are  calcareous  spar  and  fluor.  But  frangihility,  strictly  speaking, 
ought  not  to  be  considered  as  connected  with  the  ease  or  diffi- 
culty with  which  minerals  yield  in  directions  parallel  to  their  na- 
tural joints  :  it  seems  rather  applicable  to  their  property  of  yield- 
ing to  mechanical  force  in  other  directions.  If  this  quality  de- 
pended on  regular  cleavage,  we  should  say  that  corundum  is 
very  brittle,  because  it  yields  along  its  natural  joints  with  ease  ; 
and  we  should  characterize  the  diamond  as  moderately  brittle, 
because  it  can  be  cleaved  with  but  little  force :  but  in  contrary 
directions  these  substances  are  far  removed  from  either  brittle- 
ness  or  toughness. 

Sulphur,  and  the  sulphate  of  lead,  are  very  brittle ;  carbonate 
of  lead,  red  silver,  grey  copper,  and  others,  are  moderately  brit- 
tle, and  easily  frangible  in  every  direction.  From  these,  frag- 
ments are  readily  detached  by  the  pressure  of  the  knife  ;  other 
minerals  yield  only  to  a  blow  with  the  hammer.  Others  again 
are  said  to  be  tough,  because,  instead  of  breaking,  their  particles 
only  yield  to  the  force,  and  by  sliding,  as  it  were,  over  one  an- 
other, suffer  depression  without  producing  fragments.  Granular 
Belenite  is  considerably  tough ;  massive  hornblende  is  very  tough. 
In  using  the  hammer,  it  will  be  found  that  a  smart  blow  from  a 
small  one  will  produce  more  effect,  and  better  surfaces,  tlian  a 
heavy  blow  with  a  large  one. 

It  may  be  observed  that  most  of  the  porous  minerals,  and  per- 
haps there  are  few  which  are  not  so,  are  much  more  frangible 
when  first  taken  from  their  native  bed  than  afler  exposure.  Of 
'  this,  common  flint,  in  which  no  regular  structure  has  been  ob- 
served, is  a  remarkable  instance.  This  circumstance  is  doubt- 
less owing  to  the  water  which  fills  its  pores  when  in  its  native 
place,  but  which  evaporates  on  exposure. 
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Hardness. 
Hardness  is  a  very  useful  property  in  determining  minerals  ; 
and  we  are  indebted  to  Professor  Mohs  for  a  scale  easily  formed, 
and  at  the  same  time  distinct  and  accurate.  The  means  of  apply- 
ing it  also  are  within  the  reach  of  every  mineralogist.  It  consists 
of  1.  Talc,  of  a  white  or  greenish  colour. 

2.  Rock  salt,  a  pure  cleavable  variety ;  or  gypsum  uncrystal- 
lized,  and  only  semi-translucent. 

3.  Calcareous  spar,  any  cleavable  variety. 

4.  Fluor  spar,  presenting  good  cleavage. 

5.  Apatite,  the  asparagus  stone  from  Saltzburg. 

6.  Adularia,  any  perfectly  cleavable  variety. 

7.  Rock  crystal,  limpid  and  transparent. 

8.  Topaz,  any  simple  variety. 

9.  Corundum  stone  from  Bengal,  which  affords  smooth  sur- 
faces when  fractured. 

10.  The  diamond. 

In  employing  this  scale,  we  endeavour  to  find  the  degree  of 
hardness  of  a  given  mineral  by  trying  which  number  of  the  se- 
ries is  scratched  by  it ;  or,  still  better,  by  passing  with  the  least 
possible  force  the  specimens  under  comparison  over  a  very  fine 
file.  Every  person  will  observe  a  marked  difference  on  com- 
paratively trying  in  this  way  any  two  consecutive  numbers  of 
the  above  scale,  and  by  a  little  experience  he  will  soon  acquire 
the  manual  skill  necessary  for  nice  discrimination. 

From  the  resistance  these  bodies  afford  to  the  file,  from  the 
noise  occasioned  by  their  passing  over  it,  and  from  the  quantity 
of  powder  lefl  on  its  surface,  their  mutual  relations  in  respect 
to  hardness  are  deducible  with  great  correctness.  When,  after 
repeated  trials,  we  are  satisfied  which  member  of  the  series  our 
mineral  is  most  closely  allied  to,  we  say  its  hardness  (suppose 
it  to  be  calc-spar)  is  equal  to  3,  and  write  after  it  H.  =  3*0. 
If  the  mineral  do  not  exactly  correspond  with  any  member  of 
the  series,  but  is  found  to  be  between  two  of  them,  we  say 
H.  =  3-5,  or  3*75  if  it  approximate  to  the  higher  number.  Care, 
however,  must  be  taken  to  employ  specimens  "of  each  which 
nearly  agree  in  form  and  size,  and  correspond  as  much  as  pos- 
sible in  the  shape  of  their  angles.  They  must  likewise  possess 
perfect  purity,  as  the  degrees  of  hardness  can  no  more  be  cor- 
rectly ascertained  than  the  specific  gravity,  if  impure  substances 
are  made  use  of.  The  file  required  for  this  purpose  should  be 
cut  fine,  and,  if  possible,  of  the  hardest  steel.  The  latter  pro- 
perty, however,  is  of  less  moment,  as  it  is  not  the  hardness  of 
the  tool  with  which  we  are  to  compare  that  of  the  mineral,  but- 
the  relative  degrees  of  hardness  of  minerals,  which  are  to  be 
ascertained  through  the  medium  of  the  filo^  (Introduction  to 
Allan's  Manual) 
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Transpareney. 

This  is  not  an  essential  physical  character,  inasmuch  as  the 
degree  in  which  light  is  transmitted  through  a  mineral  often  va- 
ries greatly  in  the  same  substance,  and  even  in  the  same  spe- 
cimen. In  description,  however,  a  mineral  is  said  to  be  tranS" 
parent  when  objects  can  be  distinctly  and  clearly  perceived 
through  it,  semt-transparent  when  they  are  imperfectly  seen, 
translucent  when  they  are  scarcely  or  not  at  all  visible ;  but 
when,  from  various  causes,  a  mineral  appears  not  to  suffer  the 
transmission  of  light,  we  may  perceive,  on  holding  it  between 
the  eve  and  the  light,  that  it  is  transltuxrU  on  the  edges ;  when 
this  does  not  exist,  the  substance  is  termed  opake. 

Lustre. 

Lustre  is  a  character  of  considerable  importance.  It  is  of 
several  kinds ;  and  the  same  lustre  which  a  mineral  presents  in* 
temally  is  usually  exhibited  throughout  the  species,  although 
in  crystallized  substances  it  often  differs  very  much  extemalJy, 
even  on  the  same  specimen. 

That  which  is  peculiar  to  the  metals  in  their  pure  state  is 
termed  the  metallic  lustre  ;  this  belongs  chiefly  to  opake  mine- 
rals, such  as  plumbago,  among  amorphous  substances ;  and  spe- 
cular iron  and  grey  copper  among  those  which  are  crystallized : 
but  this  kind  of  lustre  is  not  equally  intense  in  all  those  mine- 
rals which  possess  it,  inasmuch  as  it  varies  from  shining  to  dull. 
In  some  minerals,  however,  there  is  a  species  of  metallic  lustre 
which  is  perceptible  only  when  the  substance  is  held  towards 
the  light  in  some  particular  direction,  as  in  bronzite  ;  it  is  then 
termed  pseudo-metallic. 

Adamantine  lustre  will  be  better  understood  by  a  reference 
to  those  substances  to  which  it  belongs,  than  by  any  descrip- 
tion. It  exists  in  the  diamond,  some  varieties  of  corundum, 
in  sulphate  of  lead,  &c.  It  belongs  only  to  such  species  as 
possess  a  greater  or  less  degree  of  translucency ;  and  being  de- 
pendent on  their  capabilities  of  reflecting  and  of  refracting  light, 
it  is  supposed  in  some  degree  to  depend  on  their  structure. 

Pearly  lustre,' more  or  less  distinct,  is  peculiar  to  several  spe- 
cies, though  sometimes  only  in  a  particular  direction  ;  it  rarely 
exists  but  in  lamellar  minerals. 

The  silky  lustre  is  particularly  observable  in  satin  spar,  mala- 
chite, and  in  other  species  of  which  the  structure  is  fibrous ; 
and  the  changeable  play  of  light  sometimes  visible  on  an  altera- 
tion of  position  in  the  mineral,  induces  the  conclusion  that  the 
fibres  of  which  such  substances  are  composed  are  in  reality  re- 
gular crystals,  from  the  surfaces  of  which  a  reflection  may  be 
supposed  to  arise.    The  chatoyement  of  the  cat's  eye  is  believed 
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to  arise  from  fine  fibres  of  asbestus  or  amianthus  included  in  it. 
But  no  adequate  cause  has  been  assigned  for  that  changeable  play 
of  light  so  beautifully  displayed  in  moonstone  and  chrysoberyl ; 
or  the  still  more  beautiful  colours  of  noble  opal  and  labradorite. 

The  resinous  lustre  in  minerals  resembles  that  which  is  ob- 
servable on  the  fractured  surfaces  of  resins  ;  the  vitreous  exhi- 
bits that  of  broken  glass :  these  belong  chiefly  to  the  surfaces 
produced  by  fracture  in  directions  contrary  to  those  of  the  la- 
minae, if  the  mineral  possess  regular  structure ;  some  varieties  of 
pitchstone  are  instances  of  resinous,  quartz  of  vitreous  lustre. 
Wojci/  lustre  is  observable  in  leelite,  the  newly  broken  surfaces 
of  which  possess  that  lustre  which  belongs  to  bees'  wax :  it  is 
rarely,  if  ever,  observable  where  regular  structure  exists. 

When  no  particular  lustre  is  observable,  except  such  as  arises 
from  the  mere  polish  of  the  natural  surfaces,  or  of  those  pro- 
duced by  fracture,  a  mineral  is  described  according  to  the  in- 
tensity, as  being  splendent^  shining,  glisteningy  or  glimmering ; 
but  a  glistening  or  glimmering  lustre  only,  often  arises  from  the 
fractured  surfaces  of  some  minerals,  merely  because  those  sur- 
faces are  uneven,  and  consist  of  minute  irregularly-disposed 
planes,  from  which  the  light  is  unequally  reflected. 

In  the  absence  of  lustre,  a  mineral  is  described  as  being  dulL 

Colour. 

It  seems  requisite  to  notice  colour,  though  in  reality  it  can- 
not be  considered  of  importance  among  the  characters  of  mine- 
rals, since  there  are  few  earthy  substances,  except  the  emerald, 
in  which  it  is  characteristic,  and  even  that  substance  exhibits 
several  shades  of  the  same  colour.  But  in  fluor,  which  is  found 
of  almost  every  hue,  it  would  be  absurd  to  quote  its  colours  among 
its  characters.  In  some  instances  we  have  varieties  of  a  mineral 
under  names  very  different  from  that  of  the  mineral  itself,  merely 
from  the  colour,  as  in  prase  as  a  variety  of  quartz,  chrysoprase 
of  calcedony.  The  colour  of  the  former  is  by  some  supposed 
to  arise  from  an  intimate  mixture  of  another  substance  in  the 
mass  ;  that  of  the  latter  is  derived  from  a  metallic  oxide ;  and 
these  oxides  are  the  principal  colouring  matter, of  earthy  mine- 
rals, the  earths  being  all  white  and  colourless  when  chemically 
produced  in  a  pure  state. 

When  a  crystallized  mineral  includes  a  metallic  oxide,  or  any 
other  substance  which  produces  no  alteration  in  the  crystalline 
forms  assumed  by  the  mineral  in  its  pure  state,  such  an  ingred- 
ient, whether  it  be  the  colouring  matter  or  not,  is  considered 
to  be  only  accidental. 

In  some  of  the  metalliferous  ores,  however,  where  it  depends 
on  the  nature  of  the  mineral,  and  is  therefore  nearly  uniform, 
olour  constitutes  a  more  important  characteristic. 
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FlexibiUly  and  ElasticUy. 

Flexibility  serves  as  one  among  the  distinctive  characters  of  the 
few  minerals  which  possess  it.  That  substance  is  said  to  be  flexi- 
ble which,  being  bent,  does  not  of  itself  resume  its  former 
shape,  but  continues  in  tlie  form  forcibly  given  to  it.  Talc  is 
flexible ;  as  is  the  Cornish  phosphate  of  iron,  while  that  of  New 
Jersey  is  brittle.  Tliose  minerals,  on  the  other  hand,  are  termed 
elastic  which,  after  being  bent,  spring  back  to  their  former  po- 
sition. Mica  is  very  elastic,  and  may  by  this  character  alone 
be  distinguished  from  talc,  which  is  only  flexible. 

Double  Refraction. 

Recent  discoveries  have  so  widely  extended  our  information 
on  this  subject,  that  any  adequate  explanation  of  its  details 
would  be  quite  unsuitable  in  this  place.  The  reader,  therefore, 
who  desires  to  make  himself  acquainted  with  this  most  interest- 
ing and  curious  department  of  mineralogical  science,  is  referred 
to  the  able  papers  of  Sir  David  Brewster,  in  the  Transactions  of 
the  Royal  Societies  of  London  and  Edinburgh ;  to  the  two  num- 
bers of  the  Library  of  Useful  Knowledge  on  Double  Refraction 
and  Polarization ;  and,  for  a  brief  outline  of  the  subject,  to  the 
article  on  the  Structure  of  Minerals  as  exhibited  in  their  Dou- 
ble Refraction,  which  forms  a  prominent  part  of  the  Introduction 
to  Allan's  Manual  of  Mineralogy, 

Touch. — Taste. — Odour. 

The  touch,  or  feel,  is  very  characteristic  in  a  few  minerals. 
Soapstone  is  unctuous  to  the  touch.  Chalk  is  said  to  be  meagre, 
being  dry  and  without  absolute  harshness.  It  is  principally  in 
these  two  respects  that  this  character  is  used  in  description. 

Taste  is  employed  as  a  discriminating  property  in  most  saline 
minerals,  of  which  water  is  a  solvent ;  in  this  case  the  palate  may 
be  resorted  to  as  a  test  of  their  nature. 

The  odour  of  a  mineral  is  a  character  of  very  restricted  use* 
When  swinestone  is  struck  forcibly,  or  rubbed  against  another 
and  a  harder  substance,  it  emits  a  peculiarly  foetid  odour ;  and 
some  argillaceous  minerals  give  out  a  smell  of  clay  when  breathed 
upon. 

Streak. 

This  is  a  very  important  character.  The  colour  of  a  mineral 
and  that  of  its  powder  are  frequently  different ;  and  as  the  par- 
ticular hue  of  the  latter  is. most  easily  obtained  by  rubbing  or 
streaking  the  specimen  under  examination  on  a  slab  of  porce- 
lain biscuit,  the  colour  of  the  powder  of  a  mineral  is  thence  de- 
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nominated  its  streak.  The  streak  of  white  minerals  is  usually 
white,  that  of  coloured  ones  paler  than  the  mass ;  but  when  it 
corresponds  with  the  colour  of  tlie  mineral,  it  is  said  to  be  un^ 
changed.  This  is  a  more  constant  property  than  colour;  and 
amone  the  metals  (the  magnetic  and  specular  iron  ores  for  in* 
stance)  is  perfectly  characteristic. 

Adhesion  to  the  Tongue, 

This  character  depends  on  the  disposition  of  a  mineral  to  im- 
bibe moisture.  Lithomarge  adheres  strongly  to  the  tongue ;  as 
do  some  substances  which  'are  supposed  to  be  in  a  state  of  de- 
composition, as  several  varieties  of  calcedony  and  opal. 

Magnetism. 

This  character  is  confined,  with  little  exception,  to  some  of 
the  ores  of  iron,  amongst  which  there  are  very  perceptible  de- 
grees of  difference  in  their  power  of  attracting  the  magnet; 
dependent  on  their  several  states  of  oxidation,  or  upon  their 
being  constituted  of  iron  differently  oxidized.  Oxydulated  iron 
is  strongly  magnetic,  and  possesses  polarity  ;  the  specular  is 
magnetic  in  a  less  degree ;  and  red  hsematite  is  sometimes  feebly 
so.  Carbonate  of  iron  is  considerably  magnetic.  Iron,  cobalt, 
and  nickel,  are  the  only  metals  which  possess  magnetism  ;  and 
whenever  other  substances  present  this  property,  it  arises  from 
the  presence  of  iron. 

A  common  magnet  has  two  poles,  a  north  and  a  south.  If  the 
north  poles  of  two  magnets  be  brought  ^in  contact,  they  repel 
one  another,  and  the  same  effect  ensues  if  the  south  poles  are 
presented  together.  But  the  north  pole  attracts  the  south 
pole,  and  the  south  the  north ;  and  hence,  when  a  mineral  is 
presented  to  the  magnet,  which  attracts  the  one  and  repels  the 
other,  it  is  said  to  possess /x>/an^. 

But  in  order  to  determine  this  point,  it  is  advantageous  to  em- 
ploy a  needle  of  feeble  power ;  for  if  the  magnetic  power  of  the 
needle  be  greatly  superior  to  that  of  the  mineral,  the  latter  will 
attract  both  poles  of  the  magnet ;  which  has  been  explained  in 
this  manner :  it  is  said  that  the  superior  power  of  tne  needle 
produces  in  the  mineral  a  polarity  contrary  to  its  own. 

Electricity. 

It  will  be  recollected,  that  there  are  two  kinds  of  electricity, 
which  are  called  positive  and  negative,  or  vitreous  and  resinous, 
according  as  they  are  produced  by  exciting  smooth  glass,  or  any 
resinous  substance.    It  will  also  be  recollected,  that  when  two 
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bodies  possess  the  same  kind  of  dectricity,  whether  positive  or 
negative,  they  repel  each  other;  but  if  one  possess  positive 
electricity  and  the  other  negative,  they  attract  each  other. 

A  considerable  number  of  minerals  may  be  rendered  electric 
by  friction  with  the  hand  or  woollen  cloth ;  and  when  thus  ex- 
cited, they  are  capable  of  attracting  light  bodies,  or  of  moving 
a  delicate  electrometer. 

Among  the  minerals  which  are  capable  of  exhibiting  electric 
properties,  there  are  a  few  which  acquire  electricity  by  being 
neeUedf  either  by  simple  exposure  to  a  fire,  or  by  immersion  in 
hot  water.  But  those  substances  which  are  excited  by  heat,  ac- 
quire at  the  same  time  both  positive  and  negative  electricity ; 
but  so  separated,  that,  on  whatever  part  of  the  mineral  the  posi- 
tive may  appear,  the  negative  will  be  found  on  the  part  diametri- 
cally opposite.  Thus,  if  positive  electricity  appear  on  one  side, 
or  at  one  extremity  of  a  crystal,  negative  electricity  will  exist 
on  the  opposite  side,  or  at  the  other  extremity.  And  it  is  very 
remarkable,  that,  in  crystallized  minerals,  excitable  by  heat,  tlie 
opposite  psu-ts  of  the  crystal  on  which  the  two  electricities  ap- 
pear, are  almost  always  different  from  each  other  in  their  con- 
figuration, or  number  of  sides,  although  similarly  situated  in  re- 
ference to  the  crystal  itself.  Thus,  if  it  be  a  prismatic  crystal  of 
tourmaline,  and  if  the  two  electricities  appear  at  the  two  extrem- 
ities or  summits  of  the  prism,  these  two  summits  will  differ 
from  each  other  in  the  number  or  situation  of  their  planes.* 
Most  frequently  that  part  of  the  crystal  which  possesses  positive 
dectricity  presents  the  greater  number  of  fiices ;  and,  on  the 
contrary,  when  a  crystal  does  not  become  electric  by  heat,  the 
opposite  parts  are  usually  similar.  Sometimes  certain  angles 
or  faces  possess  positive  electricity,  while  the  opposite  angles 
or  faces  exhibit  negative. 

It  may  be  stated  as  a  general  fact,  with  very  few  exceptions^ 
that  earthy  minerals  and  salts,  possessing  a  considerable  degree 
of  purity,  and  having  their  surfaces  poUshedy  acquire  positive 
electricity ;  but  if  their  surfaces  are  not  smooth  and  polished, 
they  acquire  negative  electricity,  as  is  the  case  with  rough  glass. 

Combustibles,  the  diamond  excepted,  become  negatively  elec- 
tric by  friction.  The  diamond,  whether  polished  or  unpolished, 
always  becomes  positive. 

Ores  are  usually  conductors  of  electricity,  with  the  exception 
of  some  metallic  salts,  which  become  positive  by  friction. 

*  The  different  configuration  of  the  opposite  parts  of  a  crystal,  exhibit- 
ing the  two  kinds  of  electricity,  has  been  supposed  to  be  a  uniform  fact. 
But  more  extensive  observations  seem  to  show  that  it  is  net  always  the 
case.  Some  tourmalines  from  Pegu  and  Ceylon,  which  possessed  both 
electricities,  appear  to  have  both  summits  perfectly  regular  and  similar 
Another  exception  appears  in  the  dodecahedral  crystab  of  boracite.— - 
{Bourwm.) 
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For  observing  the  electricity  of  minerals,  the  electrometer  is 
tlie  most  convenient  instrument 


In  this  figure  a  6  is  a  needle  of  copper,  terminated  at  each  ex- 
tremity  by  a  small  ball,  and  moving  very  easily  on  a  pivot  at  the 
centre.  At  c  the  instrument  has  a  metallic  base.  If  a  mineral, 
which  has  been  excited,  either  by  friction  or  heat,  be  presented 
near  to  one  of  the  balls,  the  needle  turns,  whether  the  electri- 
city be  positive  or  negative  ;  and  the  force  of  the  electricity  may 
be  estimated  by  the  distance  at  which  the  needle  begins  to  move. 

To  determine  which  kind  of  electricity  a  mineral  possesses, 
the  needle  must  previously  be  electrified,  either  positively  or 
negatively ;  which  may  be  done  in  the  following  manner.  Let 
the  instrument  be  insulated  by  placing  it  on  d,  a  plate  of  glass 
or  resin.  Having  excited  a  tube  of  glass,  or  a  stick  of  sealing 
wax,  place  one  finger  on  the  metallic  base  c  of  the  electrometer, 
and  then  bring  the  excited  glass  or  sealing-wax  e  within  a  small 
distance  of  one  of  the  balls  of  the  needle.  When  the  needle  is 
sufficiently  electrified,  first  withdraw  the  finger,  and  then  remove 
the  glass  or  sealing-wax.  If  now  an  excited  mineral  be  presented 
to  the  needle,  they  will  repel  or  attract  each  other,  according 
as  they  possess  the  same  or  opposite  kinds  of  electricity.  But 
as  the  electricity  of  the  needle  is  known,  that  of  the  mineral  may 
be  determined. 

To  ascertain  the  electric  poles,  or  those  parts  of  a  crystal 
which  possess  contrary  electricities,  let  a  thread  of  silk  about 
one  fourth  of  an  inch  in  length  be  connected  to  one  extremity 
of  a  rod  of  sealing-wax,  which  must  then  be  excited.  To  this 
thread  of  silk,  which  of  course  is  negative,  let  the  sides,  angles, 
or  summits  of  the  mineral  under  examination  be  successively 
presented  ;  and  the  attraction  or  repulsion  observed  will  indicate 
those  parts  of  the  crystal  where  the  two  electricities  reside. 

Sealing-wax,  when  rubbed  by  most  minerals,  becomes  negative. 
There  are,  however,  a  few  minerals,  of  which  sulphuret  of  molyb- 
dena  is  one,  which,  being  rubbed  on  sealing-wax,  communicate 
to  it  positive  electricity.  In  these  experiments  both  the  wax  and 
mineral  should  possess  smooth  surfaces  of  considerable  extent. 
(Introduction  to  Cleaveland's  Mineralogy.) 
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Phosphorescence. 

This  is  a  curious  property  rather  tlian  a  useful  character  in  the 
few  minerals  which  possess  it.  A  mineral  which  emits  a  light, 
either  by  heat  or  friction,  is  said  to  be  phosphorescent.  Fluor, 
and  particularly  that  variety  of  it  termed  chlorophane,  is  an  in- 
stance of  the  first,  and  a  variety  of  blende  of  the  last ;  if  two 
pieces  of  quartz,  or  of  the  calcareous  spar  from  Huel  Goet  in 
Brittany,  be  rubbed  together,  they  emit  sparks  of  light. 

This  character  is  of  the  less  importance,  because  it  does  not 
seem  to  be  essential  to  all  such  minerals  as  possess  it  even  in  the 
greatest  degree  ;  for,  according  to  Boumon,  some  varieties  of  fluor 
are  not  phosphorescent. 

The  light  emitted  by  phosphorescent  substances  is  extremely 
variable  in  respect  of  colour.  The  best  mode  of  exhibiting  it  in 
those  which  become  so  by  heat,  is  by  first  pounding  them,  and 
then  ejecting  the  powder  on  a  shovel  not  quite  red  hot,  in  a  dark 
room.  Whatever  colour  a  phosphorescent  mineral  may  possess, 
it  is  generally  lost  by  repeatedly  subjecting  it  to  heat ;  and  the 
property  of  phosphorescing  is  dso  gradually  diminished,  and  ul- 
timately destroyed. 

This  property,  however,  does  not  appear  to  be  dependent  on 
colour,  or  even  connected  with  it,  since  the  most  perfectly 
colourless  and  transparent  fluor,  when  powdered  and  thrown  on 
live  coal,  emits  a  brilliant  blue  light. 

Specific  Gravity. 

Two  masses  exactly  corresponding  in  size,  but  consisting  of 
different  substances,  are  found  in  most  cases  to  disagree  in 
weight.  If  the  weight  of  one  of  these  be  considered  as  unity, 
the  proportional  weight  of  the  other  is  termed  its  specific  gravity. 
For  example,  suppose  a  cube  of  water  to  weigh  exactly  a  pound, 
a  similar  sized  cube  of  calc-spar  will  weigh  two  pounds  and  near-* 
ly  seven  tenths  of  a  pound,  a  sum  which  is  represented  in  deci- 
mals as  equal  to  2*7. 

This  is  one  of  those  physical  properties  which  are  extremely 
useful  in  acquiring  a  knowledge  of  the  inorganic  productions  of 
nature,  as  it  can  not  only  be  easily  ascertained  to  a  considerable 
degree  of  accuracy,  but  is  constant,  or  at  least  ranges  within  very 
narrow  limits,  in  minerals  of  the  same  species. 

The  instruments  used  for  ascertaining  the  specific  gravity  of 
solid  bodies,  are  the  hydrostatic  balance  and  the  areometer. 
The  former  allows  of  very  high  degrees  of  accuracy,  and  is  most 
conveniently  used  in  the  following  manner : — One  of  the  scales 
of  a  very  fine  balance  being  elevated  considerably  above  the 
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Other,  a  small  hook  is  attached  to  its  lower  surface,  from  which 
a  watch-glass  is  suspended  by  means  of  a  hair  or  a  fine  fibre  of 
silk.  The  mineral  is  then  placed  in  the  watch-glass,  and  along 
with  it  immersed  in  water.  Thus  the  difference  indicated  in 
the  weight  of  the  mass,  before  and  after  its  immersion  in  the 
fluid,  amounts  to  the  weight  of  the  quantity  of  water  displaced 
by  the  bulk.  When  an  experiment  is  to  be  performed,  this  glass 
is  immersed  in  water,  and  the  weight  of  the  specimen  placed  in  the 
elevated  scale  first  ascertained.  For  instance,  a  piece  of  metal  is 
found  to  weigh  in  the  elevated  scale  2*645  grains  ;  but  when  put 
into  the  watch-glass  and  immersed  in  water,  its  weight  amounts 
only  to  0*295  grains.  Then,  as  0*295  is  to  2*645,  so  is  unity  to 
the  specific  gravity  of  the  metal,  which  in  this  case  will  be  found 
to  amount  to  8*966. 

The  delicacy  of  the  hydrostatic  balance  occasions  it  to  be 
affected  by  the  slightest  current  of  air,  and  it  therefore  requires, 
when  used,  to  be  enclosed  in  a  glass-case.  For  this  reason,  in 
performing  common  experiments,  and  in  most  cases  for  obtain- 
ing the  required  results  with  quite  sufficient  accuracy,  the  areo- 
meter will  be  found  preferable.  This  instrument  has  also  the 
advantage  of  cheapness  and  portabil* 
ity.  Its  form  resembles  the  accom- 
panying figure.  The  body  consists 
of  a  hollow  cylinder  or  tube,  the  low- 
er portion  of  which  terminates  in  a 
point.  A  certain  quantity  of  lead  is 
melted  into  the  bottom  of  this  at  D, 
so  as  to  give  it,  when  placed  in  water, 
an  upright  position,  and  admit  at 
same  time  of  a  portion  of  the  cylin- 
der rising  above  the  surface,  as  may 
be  supposed  to  the  line  F.  Weights 
are  then  placed  in  the  cup  A,  until 
the  whole  instrument  is  depressed  in 
the  water  to  the  point  B,  marked 
upon  the  wire-index  which  supports 
the  cup.  This  gives  the  normal  or 
standard  weight.  The  mineral  un- 
der examination  is  then  placed  in  the 
cup  A,  and  so  much  of  the  weight 
at  the  same  time  removed  from  it, 

as  to  raise  the  whole  again  to  the  index-point  B  marked  on 
the  wire.  By  this  means  the  actual  weight  of  the  specimen  is 
obtained ;  but  when  it  is  removed  from  the  cup  A,  and  placed 
on  the  top  of  the  cylinder,  which  is  a  litUe  hollowed  at  C,  the 
instrument  will  be  found  to  rise  considerably  in  the  water,  and 
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a  certain  weight  will  then  be  requisite  to  depress  it  to  the  above* 
mentioned  point  B.  This  last  weight  then  is  required  to  coun- 
terbaianGe  the  loss  sustained  by  die  mineral  in  water,  and  is 
equivalent  to  the  weight  of  the  volume  of  water  displaced  by  the 
mineraL  The  teeond  weight  subtracted  from  the  first  or  nor- 
mA  weighty  leaves  the  absolute  weight  of  the  mineral;  the 
mtand  wet^t  ^ducted  from  die  Owrd,  leaves  the  weight  of  an 
equal  volume  of  waier ;  and  from  these  results^  as  on  the  former 
occasioi^  tl»  specific  gravity  of  the  mtaeral  may  be  reckoned. 
The  Bovmal  weight,  fibr  instance,  is  twenty  grains,  that  is,  it  re- 
quires 20-000  to  depress  the  instrument  to  the  point  B.  Sup- 
pose the  same  piece  of  metal  as  in  the  former  experiment  to  be 
used :  it  is  plaoMl  in  the  cup  A  along  with  17*355  grains,  in  or- 
der to  bring  die  instrument  to  the  same  depth.  When  removed 
from  the  cup  A  to  that  at  C,  17,650  grains  are  found  requisite 
to  produce  the  same  effiect.  And  now,  to  find  the  specific  gra- 
vity, divide  20*000— 17-355,  or  2-64i5,  by  17-650— 17-355,  or 
0-^5,  from  which,  as  in  the  foregoing  case,  the  specific  gravity 
of  die  mineral  will  be  found  to  amount  to  d'966. 

A  considerable  degree  of  attention  is  necessary  both  in  se- 
lecting the  specimens  and  in  perfiirming  the  operation  of  weigh- 
ing. The  minerals  intended  for  examination  require  to  be  per- 
^dy  p«re;  and,  previous  to  commencing,  the  greatest  care 
Kmst  be  taken  to  remove  whatever  foreign  matter  may  adhere 
to  the  specimen.  All  the  vacuities  or  empty  spaces  are  to  be 
carefully  opened,  or  the  mineral  broken  down,  not  into  powder, 
bat  into  fragments ;  ^id  distilled  water  must  be  used,  of  a  tem- 
perature not  difRsring  much  from  60^  Fahr.  When  the  mineral, 
during  the  process,  is  supposed  to  hafve  absorbed  water,  the 
weight  of  what  is  imbibed  may  be  ascertained  by  again  weigh- 
ing tbe  mhieral  in  air,  and  adding  the  amount  to  the  first  term 
of  the  proportion^  or,  what  will  generally  suffice,  it  may  be  var- 
nished before  being  subjected  to  such  examination. .  (Introduc- 
tion to  Allan's  ManuaL) 


2.  CHEMICAL  CHARACTERS. 

Although  the  chemical  characters  of  a  mineral  are  most  fully 
and  completely  understood  by  its  analysis,  there  are  other  means 
of  arriving  at  some  knowledge  of  its  compcHient  principles  ;  and, 
dierefore,  although  the  methods  about  to  be  described  do  not 
make  us  well  acquainted  with  all  that  is  to  be  known,  they  serve 
BOW  and  then  to  detect  an  important  ingredient,  and  therefore 
add,  by  very  simple  processes,  to  the  distinctive  characters  :  the 
means  are  chemical,  inasmuch  as  they  produce  a  change,  or  par- 
tial decomposition. 
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Action  of  the  Blotapipe. 

The  use  of  this  instrument  is  somewhat  difficult  of  attainment ; 
supposing  it  to  be  applied  to  the  mouth  (which  is  always  under- 
stood unless  the  contrary  be  expressed),  its  effect  depends  on  the 
power  of  producing  a  constant  and  pretty  uniform  stream  of  air. 
This  current  is  not  supplied  at  once  from  the  lungs.  The 
mouth  being, filled,  the  communication  between  it  and  the  lungs 
is  to  be  closed  by  a  peculiar  action  of  the  tongue,  which  is  to  be 
drawn  back  against  the  orifice,  while  the  lungs  are  replenished 
through  the  nose ;  as  the  mouth  becomes  empty,  it  is  again  to 
be  filled  from  the  lungs,  and  the  communication  closed  as  be- 
fore, while  the  lungs  are  filling  through  the  nostrils.  The  best 
mode  of  attaining  the  use  of  the  blowpipe  is,  perhaps,  to  sit 
down  to  it  with  no  other  object  at  first  than  that  of  producing 
from  the  flame  of  a  common  candle  a  steady  stream  of  flame ; 
taking  care  that  the  wick  be  of  a  moderate  length,  and  the  top 
of  it  bent  in  the  direction  of  the  blast.  The  best  blowpipes 
are  formed  of  silver :  those  made  of  brass  are  apt  to  get  out  of 
order,  and  glass  does  not  stand  the  necessary  heat. 

The  use  of  this  instrument  is  highly  interesting.  If  fusion  be 
not  produced,  we  have  at  least  the  advantage  of  seeing  the  im- 
pression made  by  very  powerful  heat ;  of  noting  the  appearances 
and  consequences  which  gradually  take  place,  and  which  often 
are  very  characteristic. 

It  will  be  observed  that  there  are  two  cones  of  flame  pro- 
jected from  the  pipe ;  the  outer  yellow,  the  inner  blue-— more 
properly  designated  as  the  oxidating  and  reducing  flames  of  the 
blowpipe.  The  heat  of  the  outer  cone  is  less  than  that  of  the 
inner,  and  the  most  intense  heat  of  the  blue  flame  is  near  its  point. 
The  substance  to  be  acted  on  ought  not  to  exceed  the  size  of 
a  grain  of  pepper ;  for  if  too  large,  a  part  of  it  will  be  without  the 
focus  of  the  heat,  to  which  every  part  ought  to  be  subjected 
alike.  In  most  cases  it  will  be  advantageous  to  expose  the 
mineral  at  first  to  the  heat  only  of  the  outer  flame. 

Various  methods,  depending  on  the  nature  of  the  mineral, 
must  be  employed  for  supporting  the  fragment  before  the  flame. 
Very  small  forceps  will  be  sufficient,  when  the  mineral  has  but 
little  fusibility.  For  substances  easily  fusible,  a  small  platina  or 
silver  spoon  may  be  employed.  It  is  important  that  these  metal- 
lic supports  should  be  very  small,  that  they  may  not  absorb  too 
much  heat.  When  metallic  oxides  are  to  be  reduced,  a  piece 
of  compact  charcoal  forms  the  best  support.  A  small  cavity  is 
made  in  the  charcoal,  in  which  even  minerals  in  a  state  of  powder 
may  be  conveniently  examined,  especially  if  the  cavity  be  partly^ 
covered  by  another  piece  of  charcoal. 
Minerals,  while  exposed  to  the  action  of  the  blowpipe,  ex- 
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hibit  very  different  appearances,  which,  being  directly  before 
the  eye,  are  easily  observed,  and  should  be  minutely  described. 
Sometimes  their  colour  is  changed,  or  entirely  disappears.  Some 
minerals  decrepitate,  others  divide  or  exfoliate,  when  exposed 
to  the  flame.  Some  indurate  and  contract  their  bulk ;  others 
effervesce,  or,  rising  in  little  blisters,  melt  with  intumescence. 

On  some  minerals  the  blowpipe  produces  no  effect  whatever ; 
others  are  partially  fused ;  and  others  again  melt  with  facility. 
The  results  of  fusion  may  depend  in  some  degree  on  the  inten- 
sity or  continuance  of  heat,  as  well  as  on  the  nature  of  the 
substance.  Some  minerals  by  the  action  of  the  blowpipe  are 
merely  softened,  and  alter  their  shape ;  or,  if  in  loose  grains, 
they  become  agglutinated.  Others  are  converted  into  a  kind 
of  porcelain,  in  which  only  a  few  points  are  vitrified.  Some 
melt  into  a  slctg,  which  is  a  compact  substance,  containing  metal- 
lic matter ;  others  yield  a  tumefied  mass,  or  are  reduced  into  a 
scoricty  which  is  light  and  porous;  and  others  give  an  enamel, 
which  has  a  vitreous  aspect,  but  is  not  transparent ;  sometimes 
the  enamel  is  only  superficial. 

Many  minerals,  when  melted,  yield  a  globule  of  perfect  glctss, 
which,  in  different  substances,  has  various  colours,  and  possesses 
different  degrees  of  transparency.  Both  enamels  and  glasses 
are  sometimes  porous  or  vesicular. 

These  and  all  similar  changes  must  be  carefully  noted,  even 
the  vapour  or  odour  evolved  during  the  experiment,  the  colour 
which  some  minerals  communicate  to  the  flame,  their  phosphor- 
escence, and  every  other  phenomenon  which  may  lead  to  the  de- 
tection of  elements  whose  presence  was  not  anticipated,  or  per- 
haps even  suspected. 

After  having  observed  the  alteration  which  the  substance  un- 
dergoes by  the  mere  action  of  heat,  it  will  be  necessary  to  exa- 
mine what  farther  change  takes  place  when  it  is  melted  with  va- 
rious fluxes,  and  how  far  it  is  capable  of  reduction  to  the  metal- 
lic state.  Of  these  fluxes,  or  re-agents  as  they  are  termed,  the 
most  invaluable  for  their  respective  purposes  are  the  three  pro- 
posed (we  may  truly  say)  in  the  infancy  of  the  science  by  Cron- 
stedt.     These  are, 

1.  The  carbonate  of  soda,  which  is  used  for  ascertaining  by 
its  means  whether  bodies  be  fusible  or  not,  and  for  assisting  the 
reduction  of  metallic  oxides. 

2.  Borax,  which  is  employed  in  effecting  the  fusion  of  a  great 
number  of  substances. 

3.  Salt  of  phosphorus,  or  microcosmic  salt,  a  compound  of 
phosphoric  acid,  soda,  and  ammonia,  which,  as  it  exhibits  the 
action  of  acids  on  the  assays,  is  particularly  applicable  to  the 
examination  of  metallic  oxides. 

There  are  of  course  a  variety  of  other  uses  to  which  each  of 
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these  may  be  rendered  subservient,  and  of  which  the  skilful 
operator  with  the  blowpipe  will  soon  learn  to  avail  himself;  but 
as  in  some  cases  effects  are  required  to  be  produced,  which  do 
not  come  within  the  reach  of  any  of  them,  the  test-box  should 
also  contain  compartments  for  the  following  substances : 

4.  Oxide  of  copper,  to  detect  the  presence  of  muriatic  acid, 

5.  Iron,  in  the  state  of  very  thin  wire,  for  ascertaining  the 
presence  of  phosphorus. 

6.  Tin,  in  the  form  of  foil,  for  promoting  reduction  in  the 
fused  vitreous  compounds. 

7.  and  8.  Gypsum  and  fluor  spar,  which,  when  well  dried,  are 
used  mutually  to  detect  each  other. 

9.  Bisulphate  of  potash  and  fluor,  mixed  in  the  proportion  of 
four  and  a  half  of  the.  former  to  one  of  the  latter,  for  ascertain- 
ing the  presence  of  boracic  acid. 

10.  Another  very  useful  re-agent  is  a  solution  of  the  nitrate 
of  cobalt  in  water,  which,  when  concentrated,  is  employed  to 
ascertain  the  presence  of  alumina  and  magnesia,  affording  with 
the  former  a  fine  blue,  and  with  the  latter  a  pale  rose  colour. 

It  is  unnecessary,  in  a  treatise  like  the  present,  to  enter  more 
at  length  on  the  subject  of  the  blowpipe.  Suffice  it  to  say,  that 
the  above  re-agents  are  of  the  highest  importance  in  the  exami- 
nation of  metallic  minerals.  The  ores  of  the  difficultly  reducible 
metals,  such  as  manganese,  cobalt,  chrome,  and  titanium,  are 
characterized  by  the  colours  which  their  oxides  give  to  glass. 
In  all  these  cases,  therefore,  glassy  fluxes  must  be  largely  em- 
ployed, both  to  dissolve  the  earthy  matter  with  which  the  oxides 
are  generally  combined,  and  to  furnish  a  body  with  little  or  no 
colour  of  its  own,  which  may  receive  and  sufficiently  dilute  the 
inherent  colour  of  the  oxide.  When  the  colour  thus  produced 
is  so  intense  as  to  appear  opake,  it  is  requisite  to  flatten  the  glass, 
before  it  becomes  solid,  between  a  pair  of  forceps,  or  to  draw  it 
out  into  a  thread  at  the  instant  it  begins  to  cool. 

A  description  of  the  comportment  of  each  species,  when  ex- 
posed to  the  action  of  the  blowpipe,  is  shortly  mentioned  in  the 
body  of  the  work,  under  their  respective  heads ;  and  for  further 
instruction,  both  as  to  the  mode  of  performing  experiments,  the 
phenomena  presented,  and  the  results  afforded  by  them,  the 
reader  is  referred  to  the  excellent  work  of  Berzelius  on  the  use 
of  the  blowpipe,  as  translated  by  Mr  Children. 

Action  of  Acids. 

Although  complete  analysis  be  not  the  object  in  subjecting 
minerals  to  the  action  of  acids,  yet  we  may  thereby  obtain  cha- 
racteristic information  in  regard  to  many  species,  especially  the 
acidiferous,  and  some  of  the  alkalino- earthy  minerals. 
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In  this  process  it  will  often  suffice  that  a  small  fragment  of  the 
mineral,  or  a  portion  of  it  reduced  to  powder,  should  be  placed 
in  a  concave  receiver,  a  watch-glass  for  instance,  and  that  it  be 
covered  with  diluted  acid  ;  for  this  purpose  the  muriatic  is  com- 
monly used,  but  the  nitric  or  sulphuric  is  sometimes  employed. 
When  effervescence  ensues,  it  is  important  to  notice  the  rapidity 
and  degree  of  effervescence ;  in  some  minerals  it  is  great  and 
rapid,  in  others  slow,  and  not  very  apparent :  sometimes  the  so- 
lution is  complete  ;  sometimes  a  residue  is  left,  and  occasionally, 
as  in  some  of  the  alkalino-earthy  substances,  the  mineral  becomes 
gelatinous.  In  most  cases,  the  process  is  carried  on  at  the  com- 
mon temperature  of  the  air ;  in  others,  by  the  application  of  a 
gentle  heat. 

Hence  it  will  be  concluded,  that,  in  more  than  a  few  instances^ 
the  consequences  of  the  action  of  acids  form  an  important  fea- 
ture among  the  characters  of  minerals. 

Analysis* 

It  forms  no  part  of  our  present  object  to  describe  the  manner 
in  which  the  chemist  pursues  his  researches.  We  look  only  to 
the  results  ; — to  the  information  which  is  to  be  derived  from  the 
labours  of  the  chemist  in  regard  to  the  number  and  nature  of  all 
the  chemical  elements  of  minerals  which  have  hitherto  been 
analysed. 

Minerals  have  been  considered  as  either  simple  or  compound. 
Strictly  speaking,  very  few  minerals  are  found  in  a  simple  form ; 
for  if,  by  that  expression,  be  understood  the  ultimate  elements 
into  which  a  body  has  been  resolved,  only  a  small  number  of  the 
native  metals  will  fall  within  that  definition.  The  true  che- 
mical elements  which  constitute,  by  their  various  proportions 
and  modes  of  combination,  the  immense  variety  of  mineral  bo- 
dies which  nature  presents  to  our  observation,  do  not  exceed 
fifty  two  in  number.     They  are  the  following : — 

NON-iMETALLIC. 

Oxygen.  Nitrogen.  Silicon. 

Chlorine.  Hydrogen.  Sulphur. 

Iodine.  Boron.  Selenium. 

Bromine.  Carbon.  Phosphorus. 
Fluorine. 

METALLIC. 

Order  1. — Bases  of  the  Alkalies  and  Earths,    ' 

Potassium.  Strontium.  Glucinium. 

Sodium.  Calcium.  Yttrium. 

Lithium.  Magnesium.  Thorium. 

Barium.  Aluminum.  Zirconium. 
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Order  2. — Metals  which  decompose  Water,  and  retain  Oxygen, 
at  a  red  heat 

Manganese.  Tin.  Cobalt. 

Zinc.  Cadmium.  Nickel. 

Iron. 

Order  3. — Metals  which  do  not  decompose  Water  at  any  tem^ 
peraturey  and  whose  Oxides  are  not  reducible  by  heat, 

Arsenic.  Columbium.  Titanium. 

Chromium.  Antimony.  Tellurium. 

Vanadium.  Uranium.  Copper. 

Molybdenum.  Cerium.  Lead. 

Tungsten.  Bismuth. 

Order  4. — Metals  the  Oxides  of  which  are  reducible  by  a  red  heat 

Mercury.  Platinum.  Osmium. 

Silver.  Palladium.  Iridium. 

Gold.  Rhodium. 

To  describe  at  length  the  properties  and  combinations  of  these 
fifty- two  simple  bodies,  would  be  foreign  to  the  purpose  of  this 
work,  and  is  indeed  within  the  province  of  treatises  on  Chemis- 
try. A  concise  enumeration  of  their  leading  characters,  espe- 
cially as  respects  their  relation  to  the  mineral  kingdom,  is  all 
that  is  suitable  to  this  place. 

I.^NON.METALLIC  BODIES. 

Oxygen  has  never  yet  been  obtained  in  a  state  of  complete 
insulation.  Its  most  simple  form  is  that  of  an  elastic  fluid  or 
gas,  resembling,  in  mechanical  properties,  the  air  of  our  atmo- 
sphere, and  not  condensible  into  a  liquid  by  any  known  degree 
of  cold.  Oxygen  gas  was  first  obtained  by  Priestley  in  1774, 
and  may  be  separated  by  heat  from  black  oxide  of  manganese, 
chlorate  of  potassa,  &c.  Its  specific  gravity,  that  of  air  being  1 
at  mean  temperature  and  pressure,  is  1*1026 ;  hence  100  cubic 
inches  weigh  34*1935  grains.  Oxygen  unites  with  some  bodies 
slowly  and  imperceptibly;  with  others  rapidly,  and  with  the 
extrication  of  heat  and  light ;  and  the  resulting  compounds  are 
sometimes  gaseous,  sometimes  fluid,  at  others  solid.  In  the 
compounds  thus  generated  new  properties  are  apparent ;  some 
being  acidy  others  alkaline,  others,  which  are  neither  acid  nor 
alkaline,  being  called  oxides.  Among  the  non-metallic  bodies, 
hydrogen,  carbon,  and  silicon,  are  those,  in  union  with  which  oxy- 
gen is'  most  abundantly  diffused  through  the  mineral  kingdom, 
under  the  forms  of  water,  carbonic  acid,  and  silica.  Of  its  com- 
binations with  metals,  the  most  universal  are  those  with  calcium. 
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aluminum,  and  iron.  Oxygen  gas  constitutes  about  four  fifths 
in  volume  of  the  air  of  our  atmosphere,  to  which  it  imparts  the 
properties  of  being  respirable,  and  supporting  combustion.  Its 
combining  proportion  or  equivalent  number,  that  of  hydrogen 
being  taken  as  unity,  is  8 ;  its  symbol  O. 

Chlorine,  discovered  by  Scheele  in  1774,  is  a  gas  of  a  yel- 
lowish-green colour,  not  capable  of  being  permanent  over  water, 
which  absorbs  twice  its  volume.  Its  specific  gravity  is  2'4f7f 
which  gives  75*67  as  the  weight  of  100  cubic  inches.  It  is  con- 
densible,  by  a  pressure  of  four  atmospheres,  into  a  yellowish 
liquid ;  is  not  respirable,  and,  if  breathed  unmixed,  produces  suf- 
focation. It  unites  with  an  equal  volume  of  hydrogen  eas,  giv- 
ing two  volumes  of  hydro-chknic  or  muriatic  acid,  which  acid  is 
absorbed  to  a  great  extent  by  water.  Chlorine  combines  also 
with  most  of  the  metals,  with  some  exhibiting  the  appearance  of 
a  brilliant  inflammation.  In  nature  it  exists  most  abundantly  in 
common  salt  (chloride  of  sodium).  Its  equivalent  number  is 
3542;  its  symbol  CI. 

Iodine  was  discovered  in  1812,  by  M.  Courtois  of  Paris.  It 
may  be  ranked  among  mineral  products,  inasmuch  as  it  exists  in 
sea- water,  and  in  the  water  of  several  natural  springs.  The  pro- 
cess for  obtaining  it  is  too  complicated  to  be  described  here ;  and 
it  may  be  purchased  ready  prepared.  It  occurs  in  shining  scales, 
having  the  lustre  and  colour  of  steel,  or  rather  of  micaceous 
iron  ore,  the  specific  gravity  of  which  is  4!'948.  It  is  crystalliz- 
able ;  and  the  crystals  have,  for  their  primitive  form,  a  rhombic 
octahedron.  At  225^  Fahrenheit  it  fuses,  and  at  347^  forms  a 
rich  violet-coloured  vapour,  of  specific  gravity  8*7012 ;  hence 
100  cubic  inches  must  weigh  269*84  grains.  Iodine  possesses 
an  extensive  range  of  combination,  and  forms  acids  both  with 
oxygen,  hydrogen,  and  chlorine;  but,  compared  with  any  of  these 
elements,  it  is  a  very  rare  production  of  nature. 

Bromine,  discovered  by  M.  Balard  of  Montpellier  in  1826, 
exists  in  sea-water  in  the  state  of  bromide  of  sodium  or  bromide 
of  magnesium,  but  in  very  minute  quantity ;  and  sparingly  also 
in  several  mineral  springs.  At  common  temperatures  it  is  liquid ; 
dark  red  by  reflected,  hyacinth-red  by  transmitted  light;  its 
odour  is  strong  and  unpleasant;  its  taste  acrid.  At  116°  Fah- 
renheit it  boils ;  between  0  Fahrenheit  and  —  4®  it  congeals. 
The  density  of  its  gas  is  5*54 ;  its  equivalent  126*3  ;  its  symbol 
Br.  It  acts  powerfully  on  animal  substances,  and  is  extremely 
poisonous.  It  unites  with  all  the  simple  bodies  that  have  been 
enumerated,  and  with  the  metals,  forming,  with  the  latter,  a  class 
of  compounds  called  bromides. 
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Fluorine  has  never  yet  been  obtained  insulated.  From  waA" 
lo^y  it  is  believed  to  constitute,  with  hy drogenihi/drojluoric  acid, 
which  was  first  described  by  Gay-Lussac  and  Thenard  in  1810. 
The  estimated  proportion  is  1  by  weight  of  hydrogen  to  18*68 
fluorine,  which  number  therefore  expresses  its  equivalent.  The 
great  repository  of  this  element  in  nature  is  the  mineral  called 
Jltior  spavy  from  which  hydro-fluoric  acid  is  obtained  by  distilla- 
tion with  sulphuric  acid  in  a  leaden  vessel.  The  acid  is  gaseous 
over  mercury,  but  actu  powerfully  in  glass  vessels,  which,  to  con- 
tain it,  must  be  coated  internally  with  bees'  wax.  The  gas  is 
copiously  absorbed  by  water;  and  the  liquid  may  be  kept  in 
leaden  vessels  well  stopped,  at  temperatures  under  60°  Fahren- 
heit. A  strong  solution  corrodes  and  destroys  animal  substan- 
ces ;  and,  when  applied  to  the  human  skin,  produces  deep  ulcer- 
ations. The  gas  unites  with  silica,  and  forms  fluo-silic  acid* 
The  symbol  of  fluorine  is  F. 

Nitrogen  is  not  known  to  us  separately  in  a  solid  or  liquid 
form.  The  great  repository  of  it  is  the  atmosphere,  of  the  whole 
volume  of  which  it  forms  about  four-fifths.  It  was  discovered 
by  Professor  Rutherford  of  Edinburgh  in  1772,  and  may  be  ob- 
tained by  several  processes,  the  object  of  most  of  which  is  to  take 
away  the  oxygen  gas  from  atmospheric  air.  It  is  a  colourless 
gas,  incapable  of  supporting  respiration  or  combustion ;  tasteless^ 
and  free  from  smell ;  its  specific  gravity  0*976  ;  sparingly  ab- 
sorbable by  water ;  and  in  its  gaseous  state  not  disposed  to  en- 
ter readily  into  combinations.  It  is  the  base  of  nitric  acid,  an 
acid  which  enters  into  the  composition  of  nitrate  of  potassa  and 
nitrate  of  soda,  both  found  in  the  mineral  kingdom.  The  com- 
bining number  of  nitrogen  is  considered  by  some  chemists  to  be 
14i*15,  by  others  half  of  that  number,  according  to  their  respective 
theoretical  views.     Its  symbol  is  N. 

Hydrogen,  in  its  simplest  form,  is  a  gas.  It  is  obtained  by 
the  action  of  iron  or  zinc  on  dilute  sulphuric  acid.  It  is  perma- 
nent over  water  ;  destitute  of  colour,  and,  when  pure,  of  smell ; 
combustible ;  and  the  lightest  of  all  known  bodies,  its  specific 
gravity  being  to  air  as  0*0687  to  1.  With  half  its  volume  of 
oxygen  gas  it  combines  and  forms  water ;  with  an  equal  volume 
of  chlorine  gas  it  forms  hydrochloric  acid  ;  and  it  composes  ana- 
logous acids  with  iodine,  bromine,  and  fluorine.  Its  presence  in 
the  mineral  kingdom  is  therefore  very  extensive,  perhaps  more 
so  than  that  of  any  other  element  except  oxygen.  Its  symbol 
is  H. 

Boron  is  an  artificial  product,  obtained  by  the  action  of  po- 
tassium on  boracic  acid,  which  acid  is  found  in  nature  both  se-. 
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parate,  and  in  union  with  soda.  Boron  is  a  dark  oiive-coloured 
solid,  possessing  neither  taste  nor  odour ;  about  twice  the  weight 
of  water ;  not  fusible  when  intensely  heated  in  a  close  vessel, 
but,  when  exposed  at  the  temperature  of  600®  to  the  atmosphere, 
taking  fire,  burning,  and  being  converted  into  boracic  acid.  Its 
equivalent  is  10*9,  and  that  of  boracic  acid  34-9.  The  symbol 
of  boron  is  B. 

Carbon,  or  pure  charcoal.  In  its  ordinary  form,  this  sub- 
stance is  best  represented  by  the  charcoal  prepared  by  exposing 
wood  to  a  red  heat  in  close  vessels.  The  diamond  is  a  much 
purer  variety.  Charcoal  is  highly  combustible,  and  has  exten- 
sive powers  of  combination.  When  burned  in  oxygen  gas,  it 
does  not,  under  circumstances  favourable  to  such  a  result,  alter 
the  volume  of  the  gas,  but  gives  precisely  an  equal  bulk  of  car- 
bonic acid  gas.  This  acid  gas,  if  pure,  has  the  specific  gra- 
vity 1-5277 ;  hence  100  cubic  inches  weigh  47'262  grains,  a 
specific  weight  which,  in  some  subterraneous  places,  occasions  it 
to  occupy  a  situation  nearest  the  ground.  It  is  non-respirable, 
and  is  incapable  of  supporting  combustion.  Carbon  is  most  ex- 
tensively diffused  through  the  mineral  kingdom,  especially,  as  will 
afterwards  appear,  in  the  compounds  of  carbonic  acid  with  various 
bodies,  and  in  the  several  varieties  of  coal.      Its  equivalent  is 

6*12;  that  of  carbonic  acid  14*12. 

# 

Silicon  is  also  an  artificial  product,  obtainable  from  the 
earth  called  silex  or  silica^  which  enters  into  a  very  great  num- 
ber of  mineral  bodies,  and  in  large  proportions.  Silicon  was 
discovered  by  Berzelius  in  1824*.  At  first  it  was  considered  to 
be  a  metal,  but  it  has  since  been  thought  to  bear  a  more  striking 
analogy  to  boron,  carbon,  &c.  It  is  of  a  dark  nut-brown  colour, 
without  any  metallic  lustre;  incombustible  in  air  or  in  oxygen  gas; 
but  oxidizable  by  circuitous  methods,  which  convert  it  into  silica^ 
now  more  properly  called  silicic  acid.  Its  equivalent  is  7*5,  and  its 
symbol  Si. ;  that  of  silicic  acid  is  15*5,  and  it  is  denoted  by  si. 

SuLPHUH  is  an  abundant  product  of  the  mineral  kingdom, 
not  only  in  a  nearly  pure  state,  but  also  in  combination.  As 
met  with  in  commerce,  it  is  chiefly  the  product  of  volcanoes ; 
and  it  is  also  obtained  from  pyrites^  a  compound  of  iron  or  cop- 
per, and  sulphur.  Its  colour  is  yellow  ;  its  specific  gravity  1*99 ; 
it  begins  to  fuse  at  216°  F.,  and  becomes  more  and  more  fluid  up 
to  280°.  At  550°  or  600°  F.,  it  is  volatilized^and  gives  a  vapour, 
the  specific  gravity  of  which  is  between^^  and  Q*Q,  This  vapour, 
when  condensed,  ^orms  Jlowers  of  sulphur  ;  and  the  flowers,  when 
melted  and  cooled,  become  roll  or  stick  sulphurs.  By  slow  cooling, 
sulphur  takes  a  regular  crystalline  form.   When  heated  to  300°, 
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or  a  little  more,  in  the  open  air,  it  takes  fire  and  burns,  with  a 
blue  flame  of  suffocating  smell. 

Sulphur  unites  with  oxygen  in  various  proportions ;  but  its 
most  important  compound  with  that  basis  is  sulphuric  acid. 
With  hydrogen  it  forms  sulphuretted  hydrogen  gas,  a  natural 
product ;  and  with  the  metals  it  constitutes  the  important  class 
of  mineral  compounds  called  sulphurets.  Its  equivalent  number 
is  16'1 ;  its  symbol  S. :  the  equivalent  of  sulphuric  acid  is  40*1, 
and  its  symbol  'S* 

Selenium,  first  made  known  by  Berzelius  in  1818,  is  rather 
a  rare  substance.  It  was  first  obtainied  from  some  varieties  of 
Swedish  iron-pyrites,  and  has  since  been  found  combined  with 
lead,  cobalt,  silver,  mercury,  and  copper.  Its  chemical  habitudes 
approach  most  nearly  to  those  of  sulphur,  from  which,  however, 
it  is  readily  distinguishable.  It  has,  when  in  mass,  a  metallic 
lustre  and  the  aspect  of  lead  ;  and,  when  pulverized,  exhibits  a 
deep-red  colour ;  its  specific  gravity  is  4'8 ;  at  212°  F.  it 
softens^  and  may  be  drawn  into  fine  threads,  which  are  red 
by  transmitted  light.  It  becomes  fluid  a  little  above  212% 
and  at  650°  is  converted  into  a  deep-yellow  vapour.  It  unites 
with  oxygen  in  various  proportions,  forming  acids ;  and  with 
hydrogen  constitutes  a  gas  which  powerfully  afiects  the  nose 
and  eyes,  and  has  an  acid  re-agency.  Its  equivalent  is  39*6, 
and  its  symbol  Se.  * 

Phosphorus  is  an  artificial  solid,  obtained  most  abundantly^ 
by  a  circuitous  process,  from  bones,  but  also  derivable  from  the 
mineral  kingdom.  It  is  fusible  at  108°  F. ;  volatile  at  550°.  It 
is  highly  combustible,  both  in  air,  in  oxygen  gas,  and  in  chlo- 
rine. According  to  the  proportion  of  oxygen,  it  forms  differ- 
ent acids ;  and  one  of  these,  the  phosphoric  acid,  in  union  with 
lime,  exists  in  the  mineral  kingdom.  It  unites  also  with  hydro* 
gen.     Its  equivalent  is  15*7 ;  its  symbol  P. 

II.—METALS. 

ORDER  L 

Potassium  was  discovered  by  Sir  H.  Davy  in  1807.  It  does 
not  exist  in  nature  as  a  metal,  but  is  obtained  by  artificial  me- 
thods, all  of  which  have  in  view  the  decomposition  of  potash  or 
potassa.  It  is  soft  and  solid  at  common  temperatures,  and  yields 
like  wax  to  pressure  ;  it  begins  to  melt  at  70°,  and  is  quite  fluid  at 
150°  F.  It  rises  into  vapour  when  heated  in  a  vessel  from  which 
atmospheric  air  is  excluded.  In  colour  and  lustre  it  resembles 
quicksilver ;  is  quite  opake ;  conducts  heat  and  electricity,  and 
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has  the  specific* gravity  0'865,  or  it  is  considerably  lighter  than 
water.  It  is  highly  oxidable,  and  even  takes  oxygen  from  wa- 
ter, on  the  surface  of  which  it  burns  with  a  bright  flame  by  a 
succession  of  explosions.  In  the  proportion  of  39'15  to  8  parts 
of  oxygen,  it  constitutes  potassa.  The  former  number  there- 
fore represents  its  equivalent,  and  47*15  that  of  potassa.  Its 
symbol  is  K,  the  first  letter  of  Kalium,  by  which  name  it  has 
been  distinguished  by  foreign  chemists. 

Sodium,  in  its  external  properties,  resembles  potassium  ;  but 
it  has  greater  specific  gravity,  viz.  0-972.  It  fuses  at  200**  F., 
and  is  not  volatilized  by  a  heat  under  redness.  When  united 
with  oxygen  in  the  proportion  of  23*3  by  weight  to  8  oxygen, 
it  constitutes  soda,  an  important  ingredient  of  several  mineral 
substances,  such  as  the  chloride  and  the  carbonate  of  that  earth. 

Lithium.  The  oxide  of  this  metal,  lithiat  was  discovered 
by  M.  Arfwedson  in  1818,  in  the  mineral  called /?cto/ife  /  and  it 
has  since  been  extracted  from  spodumene,  lepidolite,  and  some 
kinds  of  mica,  and  also  from  the  waters  of  Carlsbad,  by  Berzelius. 
From  lithia,  the  metal  is  obtained  by  de-oxidizing  processes ;  but 
if  placed  in  contact  with  air,  it  returns  to  the  state  of  lithia  too 
rapidly  to  admit  its  accurate  examination.  The  precise  propor- 
tion in  which  lithium  unites  with  oxygen  is  not  known.  Indi- 
rectly its  equivalent  has  been  estimated  at  10*1,  and  that  of 
lithia  at  18*1.  In  its  obvious  properties,  lithia  approaches  to 
potassa  and  soda,  but  has  a  greater  neutralizing  power. 

Barium.  Baryta,  the  source  of  barium,  a  metal  which  can 
only  be  got  by  chemical  operations,  was  discovered  by  Scheele  in 
1774.  Barium  has  a  dark-grey  colour,  and  a  lustre  resembling 
that  of  cast  iron.  It  is  much  denser  than  water,  and  even  than 
sulphuric  acid.  It  attracts  oxygen  with  avidity,  and  is  re-con- 
verted into  baryta,  of  which  76*7  parts  contain  68*7  barium  and 
8  oxygen,  numbers  indicating  the  equivalents  of  these  bodies. 

Baryta  is  pretty  extensively  diffused  through  the  mineral  king- 
dom, chiefly  in  combination  with  the  carbonic  and  sulphuric  acids. 

Strontium.  The  source  of  this  metal,  which  does  not  exist 
as  such  in  nature,  is  strontia.  The  carbonate  of  that  earth  was 
first  accurately  examined,  and  the  peculiarities  of  its  earthy  base 
established,  by  Professor  Hope  of  Edinburgh  in  1792.  Little 
is  known  of  the  properties  of  strontium  in  its  metallic  form  ;  and 
the  composition  of  the  earth  which  it  forms  with  oxygen  has  been 
deduced  chiefly  from  the  indirect  experiments  of  Stromeyer. 
These  render  it  probable  that  43*8  parts  of  strontium  unite  with 
8  parts  of  oxygen,  and  give  51*8  of  strontia.  The  symbol  of  stron- 
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tium  is  Sr.,  of  strontia  Sr.   In  nature,  the  carbonate  and  the  sul* 
phate  of  strontia  are  not  very  uncommon  productions. 

Calcium,  the  metallic  base  of  the  well-known  earth  limcy 
is  of  a  whiter  colour  than  barium  or  strontium,  and  is  rapidly 
converted  back  again  into  lime,  of  which  20*5  parts  contain  8 
oxygen  and  20*5  calcium.  Lime,  or  protoxide  ofcalcium^  forms 
a  very  large  proportion  of  the  crust  of  our  globe,  chiefly  in  the 
shape  of  carbonate  of  lime,  which  constitutes  whole  mountains 
and  extensive  strata ;  and  also  of  sulphate  of  lime.  Lime,  it 
is  well  known,  heats  violently  on  the  addition  of  water ;  is  spar- 
ingly soluble  in  that  fluid  ;  has  an  alkaline  re-agency,  and  enters 
into  energetic  combination  with  a  great  variety  of  bodies.  The 
symbol  of  calcium  is  Ca, 

Magnesium,  or  rather  its  oxide,  magnesia,  is  pretty  exten- 
sively diffused  as  a  constituent  of  mineral  bodies.  The  equiva- 
lent of  the  metal,  approximated  indirectly,  is  12*7 ;  and  this,  with 
one  proportion  of  oxygen,  forms  20*7  of  magnesia.  The  chief 
natural  compounds  of  magnesia  are  with  sulphuric,  muriatic,  si- 
licic, and  carbonic  acids ;  and  with  alumina  and  other  earths. 

Aluminum  or  Aluminium  is  the  metallic  base  of  alumine,  or 
pure  argillaceous  earth  or  clay,  than  which,  few  substances  are 
more  extensively  diffused  throughout  the  mineral  kingdom. 
Aluminum,  artificially  obtained,  presents  the  appearance  of  a 
grey  powder,  very  similar  to  that  of  platinum.  It  requires  an 
intense  heat  for  its  fusion,  and  shows  a  feeble  affinity  for  oxygen, 
so  far  as  is  indicated  by  direct  combination.  Alumina  is  viewed 
by  Berzelius  and  others  as  a  sesquin-acid,  consisting  of  two  equi- 
valents of  aluminum  (27'4),  and  three  equivalents  of  oxygen, 
(24),  making  up  the  number  51*4  for  the  equivalent  of  that 
earth. 

Glucinium.  Its  source,  glucina,  was  identified  as  a  distinct 
earth  by  Vauquelin  in  the  year  1798.  At  first  it  was  found 
only  in  euclase,  beryl,  and  emerald,  and  may  still  be  considered 
a  very  rare  product  of  nature.  Its  name  was  derived  from  a 
Greek  word  signifying  sweet,  a  property  observed  in  all  its  salts. 
Glucina  itself  is  white,  insipid,  and  insoluble  in  water.  Its  equi- 
valent number  is  not  accurately  ascertained. 

Yttrium  is  the  base  of  the  earth  yttriay  which  was  discovered 
by  Professor  Gadolin  in  1794,  in  a  mineral  found  at  Ytterby  in 
Sweden,  since  called  gadolinite.  Yttria  bears  a  considerable  re- 
semblance in  its  properties  to  glucina.  The  equivalent  of  yttri- 
um deduced  by  Berzelius  is  32*2,  and  that  of  yttria  40  2, 
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Thokium.  The  earth  thoria  has  only  been  obtained  by  Ber- 
zelius  from  a  rare  Swedish  mineral,  now  called  thorite.  The 
high  specific  gravity  of  this  earth,  9*402,  is  its  most  remarkable 
clmracteristic  Its  equivalent  is  not  known,  but  is  supposed  to 
be  about  67-6* 

Zirconium  is  the  base  of  the  earth  zirconia^  which  was  dis- 
covered in  1789  by  Klaproth,  in  the  jargon  or  zircon  of  Ceylon, 
and  since  in  the  hyacinth  of  France.  The  nearest  approxima- 
tion to  its  equivalent  is  probably,  according  to  Berzelius,  be- 
tween 30  and  33. 


ORDER  II. 

Manganese  was  first  obtained  in  a  metallic  form  by  Gahn, 
from  the  black  oxide  of  manganese,  a  substance  first  investigated 
by  Scheele.  As  a  metal,  it  possesses  so  powerful  an  affinity  for 
oxygen,  that  it  never  occurs  native.  It  is  of  a  grey  colour ; 
has  a  granular  texture ;  a  specific  gravity  of  about  8 ;  is  hard  and 
brittle ;  and  is  very  difficult  of  fusion.  Its  oxides  are,  1^,  the 
protoxide,  which  is  the  base  of  all  the  salts  of  manganese.  This 
is  of  a  light-green  colour,  is  composed  of  27*7  parts  by  weight 
of  metal,  and  8  of  oxygen  ;  and  has  so  strong  an  attraction  for  a 
further  proportion  of  that  basis,  as  to  take  fire  and  burn  when 
heated  to  about  GOO**  F.  in  the  open  air.  2^,  The  sesqui-oxide, 
which  may  be  obtained  artificially,  is  also  found  in  nature,  com- 
bined only  with  water,  and  constituting  prismatic  crystals.  It  is 
the  sesqui-oxide  which  remains  after  heating  the  next  oxide  to 
redness.  It  consists  of  two  equivalents  of  manganese  and  three  of 
oxygen.  Sdy  The  per-oxidsy  the  well-known  black  ore  used  in 
preparing  chlorine,  consists  of  27*7  manganese  and  16  oxygen, 
or  of  one  equivf^lent  of  metal  and  two  equivalents  of  oxygen. 
Besides  these  weU:^haracterized  oxides,  there  are  two  others 
which  occur  native,'  ibut  each  of  which  may  perhaps  be  properly 
regarded  as  compounded  of  two  of  those  already  described. 
There  are  also  two  other  oxides,  the  red  oxide,  and  the  mineral 
called  varvicite.  Besides  these,  the  sulphuret  is  the  only  natu- 
ral compound  of  manganese. 

Iron  is  a  metal  too  well  known  to  need  description.  Of  all 
the  metals,  it  is  the  one  which  is  most  abundant  in  the  mine- 
ral kingdom.  It  is  malleable  and  ductile  ;  its  specific  gravity, 
which  varies  according  to  the  processes  it  has  undergone,  is 
about  7*7 ;  it  powerfully  attracts  oxygen,  and  in  oxygen  gas 
even  burns  with  bcilliant  corruscations.  There  are  two  dis- 
tinctly characterized  oxides  of  iron  ;  the  one,  which  is  black,  but 
affords  green  salts  with  acids,  is  constituted  of  twenty-eight  parts 
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of  iron  and  eight  of  oxygen,  and  is  called  the  protoxide;  the 
other,  named  peroxide^  may  be  viewed  as  composed  of  two  equi- 
valents (28  X  2)  =:  66  of  iron,  and  three  equivalents  of  oxygen. 
The  colour  of  the  peroxide  is  red,  and  it  imparts  that  colour  to 
its  saline  combinations.    Besides  these  two  oxides,  there  is  also 
a  native  black  compound  of  iron  and  oxygen,  which  is  probably 
composed  of  the  protoxide  and  peroxide  in  atomic  proportions. 
It  is  found  in  regular  octahedral  crystals,  which  not  only  affect 
the  magnet,  but  are  sometimes  magnetic.   Iron  also  enters  very 
extensively  into  combinations  with  other  simple  and  compound 
bodies.   Its  compounds  with  sulphur  are,  next  to  its  oxides,  the 
most  important  to  the  mineralogist.     The  proto-sulphuret^  both 
artificially  prepared  and  occurring  native,  consists  of  28  iron 
and  16  sulphur  ;  the  sesqui-sulphuret  is  an  artificial  product,  of 
56  iron  and  48  sulphur ;  and  the  hi-sulphuret  (native  iron  pyrites) 
consists  of  28  iron  and  32  sulphur.   Besides  these,  there  are  other 
sulphurets  formed  by  the  union  of  the  preceding  ones  in  differ- 
ent proportions.     With  carbon,  iron  forms  that  useful  mineral 
product  plurnhagoy  or  graphite.     The  symbol  of  iron  is  Fe. 

Cadmium  was  discovered  by  Stromeyer  in  1817,  in  an  oxide 
of  zinc.  It  may  be  obtained  from  the  sublimate  which  rises 
from  calamine.  Cadmium  is  both  ductile  and  malleable ;  re* 
sembles  tin  in  appearance  and  fusibility ;  is  nearly  as  volatile  as 
mercury ;  and  its  vapour,  which  is  free  from  odour,  condenses 
into  shining  drops.  Its  specific  gravity  is  about  8*6.  "When 
heated  in  the  open  air  it  is  readily  oxidized.  Its  only  oxide  is 
of  an  orange  yellow,  and  consists  of  55*8  cadmium  and  8  oxygen. 
Its  symbol  is  Cd. 

Tin,  in  the  form  of  pure  grain  tin,  is  of  a  white  colour,  resem- 
bling silver,  and  has  a  similar  lustre.  It  is  malleable  and  ductile, 
the  latter  in  a  less  degree  than  some  other  metals.  Its  speci- 
fic gravity  is  about  7'9  ;  it  fuses  at  442°  F. ;  and,  when  more 
strongly  heated,  takes  fire  and  burns  into  protoxide^  which  con- 
sists of  57*9  tin  and  8  oxygen.  This  oxide  is  combustible,  and, 
when  touched  by  a  red-hot  body,  burns  in  the  airv^ith  peroxide^ 
consisting  of  the  same  weight  of  metal  and  16  oxygen.  Besides 
these,  an  artificial  compound  may  be  formed  of  two  equivalents 
of  tin  and  3  of  oxygen,  which  has  been  termed  sesqui-oxide. 
Analogous  to  these  are  the  three  sulphurets,  the  proto-sulpkuret, 
bi'Sulphuret,  and  sesqui-sulphuret.  The  symbol  of  tin  is  Sn,  from 
its  Latin  name  Stannum. 

Cobalt  is  principally  obtained  from  an  ore  of  arsenic,  and  is 
found  in  small  proportion  in  meteoric  iron.  It  is  a  brittle  metal, 
of  a  reddish-grey  colour,  and  feeble  lustre ;  its  specific  gravity 
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about  7-8;  fusible  at  a  heat  rather  below  that  at  which  iron 
melts ;  attractable  by  the  magnet ;  and  readily  oxidable.  It 
constitutes,  with  oxygen,  two  distinct  oxides,  one  consisting  of 
29'5  cobalt  and  8  oxygen,  which  is  the  protoxide  ;  the  other,  of 
59  metal  and  24  oxygen,  is  the  peroxide.  There  is  also  an  in« 
termediate  compound  between  these  two.  The  distinguishing 
character  of  this  metal  is,  that  in  solution  it  forms  the  basis  of 
the  best  sympathetic  inks.  Sulphur  also  unites  with  cobalt  in 
three  proportions.    Its  symbol  is  Co.  - 

Nickel  is  obtained  from  the  ore  of  cobalt.  It  has  the  speci- 
fic gravity  of  about  8-5  to  9 ;  is  ductile  and  malleable,  and  is  not 
only  attracted  by  the  magnet,  but  capable  of  being  itself  ren- 
dered magnetic.  It  is  very  infusible ;  is  not  altered  by  the  air 
at  common  temperatures,  but  absorbs  oxygen  at  a  red  heat. 
The  protoxide  consists  of  39*5  metal  and  8  oxygen,  the  per- 
oxide of  59  metal  and  24  oxygen.  The  solutions  of  this  metal 
in  acids  have,  for  the  most  part,  a  beautiAil  green  colour. 

ORDER  III. 

Arsenic,  in  its  metallic  form,  has  a  strong  metallic  lustre  ;  is 
brittle,  and  reducible  to  powder ;  is  volatilized,  without  fusing, 
at  356°  F. ;  and,  in  close  vessels,  condenses  into  a  brilliant  solid. 
The  specific  gravity  of  metallic  arsenic  is  5*88.  Its  vapour  is 
characterized  by  a  strong  odour,  resembling  that  of  garlic.  Ar- 
senic readily  combines  with  oxygen,  and  forms  two  compounds. 
The  first,  known  as  common  arsenic,  or  white  oxide  of  arsenic, 
but  now  more  properly  termed  arsenious  acidy  is  of  a  white  co- 
lour, sparingly  soluble  in  water,  and  intensely  poisonous.  It 
consists  of  75'4  arsenic  and  24  oxygen.  The  second,  arsenic 
acid,  is  the  result  of  chemical  operations,  but  is  also  found  native 
in  combination.  It  consists  of  75*4  metal  and  40  oxygen.  Of 
the  sulpkurets  there  are  three,  constituted  of  one  equivalent  of 
arsenic,  with  one,  three,  and  five  equivalents  of  sulphur  respec- 
tively. 

Chromium  was  discovered  by  Vauquelin  in  1797,  in  a  beau- 
tiful red  mineral,  then  called  chromate,  more  properly  dichro- 
mate,  of  lead.  Chromium  is  a  brittle  infusible  metal,  of  specific 
gravity  about  5 ;  capable  of  uniting  with  oxygen,  and  of  form- 
ing two  distinct  compounds.  The  green  sesqui-oxide  consists 
of  56-2  chromium  (two  equivalents)  and  24  oxygen  (three 
equivalents).  The  chromic  acid  of  28*1  (one  equivalent)  of 
metal,  and  24  (three  equivalents)  of  oxygen.  All  the  com- 
pounds  of  chromium  are  distinguished  by  their  brilliant  colours, 
from  whence  is  derived  the  name  of  this  metal. 
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Vanadium  was  discovered  in  1830,  by  Sefstrom,  and  has  sinde 
been  found  by  Professor  Johnston  in  vanadiate  of  lead.  It  is 
extracted  by  complicated  processes  ;  and  is  but  indistinctly  cha- 
racterized as  a  metal.  In  colour  it  resembles  silver,  or  rather 
molybdenum  ;  it  is  extremely  brittle,  and  is  not  readily  oxi- 
dized. When,  however,  this  has  been  effected  by  circuitous 
processes,  it  forms  two  distinct  compounds,  the  protoxide^  com- 
posed of  68'5  vanadium  and  8  oxygen ;  the  peroxidct  of  68*5 
metal  and  16  oxygen. 

Molybdenum  is  a  white,  brittle,  and  very  infusible  metal ; 
its  specific  gravity  about  8*6 ;  it  is  easily  oxidizable,  and  has 
three  degrees  of  oxidation,  one  of  which  is  acid.  In  the  prot- 
oxide, peroxide,  and  molybdic  acid,  47*7  molybdenum  are  re- 
spectively united  with  8,  16,  and  24  oxygen.  It  combines  also 
in  three  proportions  with  sulphur. 

Tungsten  is  a  metal,  not  found  pure  in  nature,  but  obtain- 
able by  chemical  operations  ;  it  is  of  a  greyish-white  colour ;  has 
considerable  lustre ;  is  brittle,  and  infusible  except  at  an  intense 
heat.  With  oxygen  it  forms  two  compounds,  the  dark  brown 
oxide,  consisting  of  99-7  tungsten  and  16  oxygen,  and  the  yellow 
acid,  constituted  of  the  same  proportion  of  metal  and  24  oxygen. 
There  are  also  corresponding  sulpkurets, 

CoLUMBiUM,  or  Tantalum,  discovered  by  Mr  Hatchett  in 
1801,  is  a  very  rare  metal,  existing  chiefly  in  tantalite  and  yttro-' 
tantalite.  When  extracted  by  chemical  processes,  it  has  the 
form  of  a  grey  powder,  which,  by  pressure,  acquires  a  metallic 
lustre,  and  then  exhibits  an  iron-grey  colour.  This  metal  takes 
fire  when  heated  in  contact  with  air,  and  burns  into  columbic 
acidj  which  is  constituted  of  185  metal  and  24  oxygen.  There 
is  also  an  oxide,  composed  of  the  same  proportion  of  columbium 
united  with  16  oxygen. 

Antimony  has  been  known  ever  since  the  fifteenth  century, 
when  it  was  discovered  by  Basil  Valentine.  It  is  principally  ob- 
tained from  the  native  sulphuret  called  crude  antimony.  It  is 
brittle,  of  a  white  colour,  with  a  shade  of  bluish  grey.  Its 
specific  gravity  is  6*7 :  it  is  fusible  at  810°  F.,  and  on  cooling 
sometimes  forms  crystals.  If  heated  out  of  contact  with  atmo- 
spheric air,  it  is  not  volatile  ;  but  when  air  is  present,  it  inflames 
at  a  white  heat,  and  forms  an  oxide,  which  condenses  in  white 
needles,  formerly  cdWedi  flowers  of  antimony,  but  now  consider- 
ed and  named  as  a  sesqui  oxide.  In  this,  125*2  parts  by  weight 
of  antimony  (two  equivalents)  are  united  with  24  (three  equiva- 
lents) of  oxygen.     In  antimonious  acid,  the  same  proportion  of 
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metal  is  combined  with  32  oxygen,  and  in  anUmonic  acid  with 
40  of  oxygen.  There  are  three  sulphurets,  the  proportions  of 
which  correspond  with  those  of  the  oxides. 

Uranium.  Klaproth  first  pointed  out  this  metal  in  a  mine- 
ral found  in  Saxony,  called  pitchblende,  from  which  it  may  be  ex- 
tracted by  chemical  processes.  Its  metallic  properties  are  faint- 
ly marked,  but  it  has  some  lustre.  It  is  not  changed  by  air  at 
common  temperatures ;  but,  when  heated  in  an  open  vessel,  it 
absorbs  oxygen,  and  is  converted  into  protoxide.  The  equivalent 
number  of  the  metal,  arrived  at  by  indirect  processes,  is  217. 

Cbrium  was  discovered  in  1803,  by  Hisinger  and  Berzelius, 
in  a  rare  mineral  called  cert^,  and  subsequently  by  Dr  Thomson, 
in  a  mineral  called  allanite,  in  honour  of  the  late  Mr  Allan,  who 
first  showed  it  to  be  a -distinct  species.  In  a  metallic  state,  the 
properties  of  cerium  are  very  imperfectly  known.  Its  equiva- 
lent number  has  been  stated  at  46 ;  and  it  is  believed  to  form  two 
oxides,  the  protoxide,  of  a  white  colour,  consisting  of  one  equiva- 
lent with  one  of  oxygen  ;  the  peroxide,  of  a  fawn  red,  composed  of 
the  same  proportion  of  cerium  with  three  equivalents  of  oxygen. 

Bismuth  is  a  well-characterized  metal,  and  can  be  obtained 
in  considerable  quantity.  It  is  brittle  when  cold.  Its  colour  is 
reddish  white,  and  it  has  considerable  lustre ;  its  density  about 
10,  It  fuses  at  476°  F.,  and,  when  slowly  cooled,  crystallizes  in 
octahedrons.  In  close  vessels  it  sublimes,  but  not  under  a  red 
heat.  In  open  vessels  it  burns  at  that  temperature  into  a  white 
volatile  oxide,  in  which  71  of  metal  are  united  with  8  of  oxygen. 
By  circuitous  processes,  2  equivalents  of  bismuth  (=z  142)  may 
be  brought  to  unite  with  3  equivalents  of  oxygen.  The  sulphur- 
et  is  a  compound  of  one  equivalent  of  each  of  its  elements. 

Titanium  was  first  found  by  Mr  Gregor  of  Cornwall,  in  a 
mineral  called  menaccanite,  and  has  since  been  detected  in  sev- 
eral other  minerals.  In  1822  Dr  Wollaston  remarked  it  form- 
ing very  small  but  perfect  cubes  in  an  iron  slag,  and  it  appears 
not  to  be  uncommon  in  the  refuse  of  iron  furnaces.  These 
small  cubes  have  a  specific  gravity  of  5'3 ;  they  are  exceeding- 
ly hard  and  infusible.  They  resist  the  action  of  solvents  ap- 
plied in  the  usual  way,  but,  by  particular  management,  the  me- 
tal may  be  oxidized.  The  equivalent  of  the  metal  is  probably 
near  24*3.  It  appears  to  be  susceptible  of  uniting  with  one  equi- 
valent of  oxygen,  and  also  with  two;  the  latter  constituting 
titanic  acid. 

Tellurium  was  discovered  by  Klaproth,  about  the  year  1798, 
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in  an  ore  of  gold.  When  extracted  by  artificial  methods,  and 
metallized,  it  is  of  a  tin-white  colour,  verging  to  lead-grey;  has 
considerable  lustre,  and  a  foliated  or  scaly  fracture.  It  is  very 
brittle ;  fusible  below  ignition  ;  and,  excepting  osmium  and  mer- 
cury, is  the  most  volatile  of  all  metals.  Its  specific  gravity  does 
not  exceed  6*  185.  It  is  susceptible  of  two  degrees  of  oxidation, 
both  of  which  exhibit  acid  properties.  The  one,  consisting  of 
64'2  metal  and  16  oxygen,  formerly  called  oxide  of  tellurium^  has 
a  feeble  acid  re-agency,  and  is  now  termed  tellurous  acid ;  the 
other,  telluric  acidf  is  constituted  of  the  same  proportion  of  me- 
tal and  24  oxygen.  The  bi-sulphuret  and  ter'Sulphuret  of  tel- 
lurium are  analogous  compounds ;  the  former  of  two  equiva- 
lents, the  latter  of  three  of  sulphur  to  one  of  tellurium. 

Copper  has  been  known  from  the  most  ancient  times,  and, 
next  to  iron,  constitutes  one  of  the  most  valuable  and  abun- 
dant mineral  treasures  of  this  island.  In  its  metallic  state  it  is 
of  a  fine  red  colour ;  it  is  capable  of  considerable  lustre ;  is 
both  malleable  and  ductile ;  and  has  a  specific  gravity,  varying 
with  its  purity  and  the  processes  it  has  undergone,  from  8'435 
to  9*0.  At  27°  of  Wedgewood's  pyrometer  it  melts,  and  emits 
fumes.  It  has  a  great  affinity  for  oxygen,  and  may  be  converted 
into  black  oxide  by  long  exposure  to  a  sufficient  heat  with  con- 
tact of  air.  This  compound,  consisting  of  64i  parts  of  copper 
and  16  oxygen,  was  considered  by  some  chemists  as  the  perox' 
idcy  and  as  constituted  of  one  equivalent  of  metal  and  two  equi- 
valents of  oxygen,  which  would  make  the  number  for  copper 
64 ;  but  it  is  now  most  commonly  regarded  as  the  true  binary 
oxide,  constituted  of  an  atom  of  each  of  its  elements,  which 
fixes  the  equivalent  of  copper  at  32.  There  is  also  an  orange- 
red  oxide  of  copper  found  native  in  octahedrons,  and  obtainable 
by  chemical  processes,  which  consists  of  64  metal  and  8  oxygen. 
This  may  be  regarded  as  constituted  of  two  atoms  of  metal 
(32  X  2  =  64),  and  one  atom  of  oxygen,  i.  e.  as  a  suboxide 
or  dioxide.  This  suboxide  is  permanent  at  ordinary  tempera- 
tures, but  at  a  red  heat  is  converted  into  the  black  oxide  or  per- 
oxide. There  are  also  chlorides  and  sulphurets  of  copper,  analo- 
gous in  atomic  proportions  to  the  oxides.  Copper  glance  (the 
equivalent  of  copper  being  taken  at  32)  is  a  disulphurety  con- 
sisting of  two  atoms  of  base  and  one  atom  of  sulphur.  The 
true  sulphuret,  consisting  of  one  equivalent  of  each  element,  is 
one  of  the  ingredients  of  copper  pyritesy  in  which  it  exists  along 
with  protosulphuret  of  iron. 

Lead.  This  well-known  metal  is  of  a  bluish-grey  colour, 
of  specific  gravity  11*381,  very  malleable,  and  ductile  in  a  small 
degree.    It  melts  at  612*^  F.,  and,  when  slowly  cooled,  shoots 
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into  octahedral  crystals.  It  is  readily  oxidized  when  exposed  at 
high  temperatares  to  the  air.  Its  protoxide^  which  is  yellow, 
and  known  under  the  name  of  massicot^  is  constituted  of  104 
lead  and  8  oxygen.  The  peroxide  is  of  a  puce  colour,  and  is 
constituted  of  the  same  proportion  of  metal  with  16  oxygen. 
The  beautiful  red  compound,  called  minium^  or  red  lead^  is  not  a 
true  atomic  compound ;  but  is  variable  as  to  the  proportions  of 
protoxide  and  peroxide  which  constitute  it.  The  stdphuret^ 
which  is  the  most  abundant  source  of  the  lead  of  commerce, 
consists  of  one  equivalent  of  lead,  and  one  equivalent  of 
sulphur. 

ORDER  IV. 

Mercury  or  Quicksilver,  as  is  well  known,  is  fluid  at  com- 
mon temperatures.  Its  specific  gravity  at  47®  F.  is  13'545. 
At  39®  or  40®  below  0  Fc  it  becomes  a  solid,  which  may  be 
flattened  by  the  hammer  or  cut  with  a  knife,  and  has  the  spe« 
cific  gravity  15*612.  At  a  temperature  variously  stated  between 
656®  and  680®  F.  it  boils,  and  is  convertible  into  a  vapour,  the 
specific  gravity  of  which  exceeds,  by  very  nearly  seven  times,  that 
of  atmospheric  air.  Mercury  has  two  distinct  oxides ;  iheproC' 
oxtdcy  of  a  black  colour,  consists  of  202  (I  equivalent)  of  mer- 
cury  and  8  oxygen  ;  the  second,  or  peroxide^  of  a  fine  red  co- 
lour, is  obtained  by  long-continued  calcination,  and  consists  of 
202  mercury  and  16  oxygen.  Mercury  forms  also,  with  sul- 
phur, two  definite  compounds ;  the  first,  of  a  black  colour,  con- 
sists of  an  equivalent  of  each  element ;  the  second,  cinnabar^ 
which  is  of  a  beautiful  red  colour  when  powdered,  and  is  then  well 
known  as  vermilion^  occurs  native,  and  is  also  an  artificial  pro- 
duct. The  latter  consists  of  202  mercury  and  32  (two  equiva- 
lents) of  sulphur. 

Silver  has  a  beautifully  white  colour,  and  is  inferior  in  lustre 
only  to  polished  steel.  Its  specific  gravity,  after  being  hammer- 
ed, is  10-51.  In  malleability  and  ductility  it  is  superior  to  all 
the  metals  except  gold.  At  22®  of  Wedgewood's  pyrometer  it 
fuses,  and  by  slow  cooling  forms  crystals.  It  does  not,  like  most 
other  metals,  enter  in  several  proportions  into  union  with  oxy- 
gen, chlorine,  or  sulphm*,  but  forms  only  one  compound  with 
each  of  those  elements.  In  the  proportion  of  108  by  weight  to 
8  oxygen,  it  constitutes  the  oxide  of  silver ;  with  35*42  chlorine, 
the  chloride ;  and  with  16  sulphur,  the  sulphuret.  When  alloyed 
with  copper,  in  the  proportion  of  about  one-twelfUi  of  the  weight 
of  the  latter  metal,  it  constitutes  the  standard  silver  o£  this  coun- 
try, which,  tliough  difiering  little  in  colour  from  pure  silver,  is 
much  harder,  and  less  liable  to  wear. 
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Gold  is  the  only  metal  which  has  a  yellow  colour.  Its  speci- 
fic gravity  varies  with  the  processes  which  it  has  undergone ;  but 
may  be  stated,  on  an  average,  at  19*3.  It  surpasses  all  metals  in 
malleability  and  ductility.  At  a  heat  of  about  32**  Wedgewood  it 
fuses,  and,  on  cooling  slowly,  shoots  into  quadrilateral  pyramids. 
It  is  not  volatile  at  any  known  temperature.  One  of  its  most 
valuable  properties  is,  that  it  may  be  exposed  to  the  air  for  ages 
without  change.  It  may,  however,  be  oxidized  by  chemical  pro- 
cesses, and  unites  in  the  proportion  of  199*2  gold  to  8  oxygen, 
forming  protoxide  ;  and  of  the  same  proportion  of  gold  to  24  oxy- 
gen, constituting  the  peroxide  of  gold.  The  intermediate  com- 
pound, or  deutoxidCi  is  supposed  to  be  the  purple  substance  which 
is  formed  when  gold  is  burnt  by  intense  heat  or  galvanic  electri- 
city. Only  one  sulphuret  is  known,  constituted  of  199*2  gold 
and  48*3  (3  equivalents)  of  sulphur. 

Platinum.  This  metal,  which,  if  it  were  more  plentiful  and 
cheap,  would  be  applicable,  on  account  of  its  infusibility  and  pro- 
perty of  resisting  most  chemical  agents,  to  a  variety  of  valuable 
purposes,  is  inferior  in  beauty  and  lustre  to  silver,  but  exceeds 
that  metal  and  all  others  in  specific  gravity,  which  is  between  21 
and  22.  Among  the  metals  it  is  one  of  the  slowest  conductors 
of  heat,  and  is  less  expansible  than  most  of  them  by  that  agent. 
It  is  both  highly  malleable  and  ductile.  It  is  not  oxidizable, 
even  by  the  long-continued  action  of  heat  and  air,  but  may  be 
brought  to  combine  with  oxygen  by  circuitous  processes,  which 
afford  two  well-characterized  oxides.  The  protoxide  consists  of 
98*8  (1  equivalent)  of  platinum  and  8  oxygen  ;  the  peroxide^  of 
the  same  weight  of  metal  and  16  oxygen  ;  and  there  appears  also 
to  be  an  intermediate  oxide,  consisting  of  2  equivalents  (197*6)  of 
platinum  and  3  equivalents  of  oxygen.  There  are  also  chlorides 
and  sulphurets  of  platinum '  corresponding  with  the  above  as  to 
equivalent  proportions  of  tlieir  elements. 

Palladium  was  discovered  by  Dr  WoUaston  in  1803,  form- 
ing distinct  small  fragments  in  the  native  ore  of  platinum.  He 
extracted  it  also  by  complex  chemical  processes,  which  he  has 
described  in  the  Phil.  Trans,  for  1804.  In  colour  it  resembles 
platinum,  but  is  of  a  duller  white.  It  is  malleable  and  ductile ; 
its  specific  gravity  varies  from  10-972  to  11*482.  It  is  not  fusible 
or  oxidizable  at  a  degree  of  heat  sufficient  to  melt  gold,  but  at  a 
stronger  heat  melt^,  and,  on  cooling,  affords  a  mass,  of  specific 
gravity  11*871.  By  indirect  methods  it  combines  with  oxygen. 
It^  protoxide  is  black,  and  consists  of  53*3  (1  equivalent)  of  pal- 
ladium and  8  (1  equivalent)  of  oxygen  ;  its  peroxide,  also  black, 
is  constituted  of  1  equivalent  of  metal  and  2  equivalents  of 
oxygen. 
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Rhodium  is  also  a  discovery  of  Dr  Wollaston,  made  at  the 
same  time,  and  from  the  same  source,  as  palladium.  It  has  a 
white  colour,  a  metallic  lustre,  is  brittle,  and  extremely  hard, 
and  has  a  specific  gravity  of  about  1 1.  It  attracts  oxygen  from 
the  air  when  heated  to  redness  ;  but  resists,  unless  when  alloyed, 
the  action  of  acids.  Two  oxides  are  known,  the  protoxidey  which 
is  black,  and  enters  into  the  salts  of  rhodium,  is  constituted  of 
52-2  (1  equivalent)  of  metal,  and  8  (1  equivalent)  of  oxygen ;  the 
peroxide^  of  2  equivalents  of  metal,  and  3  equivalents  of  oxygen. 

Osmium  is  another  ingredient  of  the  ore  of  platinum,  in  which 
it  was  discovered  in  1803  by  Mr  Smithson  Tennant.  It  can  only 
be  extracted  by  complicated  methods,  which  present  it  in  the 
form  of  a  black  powder,  susceptible  of  metallic  lustre  by  friction ; 
of  the  specific  gravity  of  about  7.  It  takes  fire  in  the  open  air, 
and  its  oxide,  which  is  volatile,  has  an  acrid  and  suffocating  odour. 
From  the  experiments  of  Berzelius,  it  seems  to  be  capable  of  en- 
tering into  combination  with  several  proportions  of  oxygen.  Its 
equivalent  number  is  probably  about  99*7. 

Iridium  is  another  elementary  metal  (the  fiftli)  which  enters 
into  the  crude  ore  of  platinum.  It  is  evolved  in  the  process  by 
which  osmium  is  separated  from  the  same  ore.  Its  distinguish- 
ing property  is  the  variety  of  colours  which  it  exhibits  (from  iVw, 
the  rainbow).  It  is  a  very  brittle  metal,  susceptible,  when  care- 
fully burnished,  of  considerable  polish.  It  is  very  difficult  of  fu- 
sion ;  but  when  fused  in  Mr  Children's  experiments,  with  the 
aid  of  a  powerful  galvanic  battery,  it  had  the  specific  gravity  of 
18-68.  It  is  oxidized  by  a  red  heat,  but  only  when  finely  divid- 
ed ;  and  it  is  not  easily  acted  upon  by  acids.  From  the  re- 
searches o£  Berzelius,  who  estimates  the  equivalent  of  iridium  at 
98*8,  it  appears  to  have  three  degrees  of  oxidation  ;  and  it  is  the 
rapid  transition  of  these  oxides  into  each  other,  that  occasions 
the  variable  tints  of  iridium. 


Such  are  the  comparatively  few  elements  constituting  the  im- 
mense variety  of  bodies  that  are  objects  of  classification  and  de- 
scription to  the  mineralogist.  That  these  elements  are  com- 
bined together  in  definite  proportions  (at  least  in  all  well-char- 
acterized, and  especially  in  crystallized  minerals),  does  not  ad- 
mit of  the  smallest  doubt.  In  a  great  number  of  instances,  the 
results  of  analysis  fully  bear  out  this  general  proposition.  But 
minerals  that  are  less  distinctly  characterized  (all  those,  for  ex- 
ample, that  are  called  amorphous)^  are  also  less  uniform  in  the 
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proportions  of  their  constituents,  probably  from  the  admixture  of 
foreign  matters.  We  may,  however,  reasonably  entertain  san- 
guine hopes  of  great  advantages  from  the  alliance  of  chemical 
with  mineralogical  science  ;  and  may  confidently  expect  that  the 
former  will  in  time  furnish  data  for  a  truly  philosophical  arrange- 
ment of  mineral  bodies. 
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EXPLANATION  OF  TERMS 

Used  in  Mineralogiccd  Descriptions. 


Acicular,  Long,  slender,  and  straight  prisms,  or  crystals,  are 
termed  acicular,  from  the  Latin,  aciculoy  a  little  needle. 

Aggregated.  A  mineral  or  rock  is  said  to  be  aggregated  when 
the  several  component  parts  only  adhere  together,  and  may 
be  separated  by  mechanical  means :  the  felspar,  quartz,  and 
mica,  constituting  granite,  may  be  separated  mechanically. 
Granite  is  an  aggregated  rock. 

Alliaceous.  The  odour  given  out  by  arsenical  minerals,  when 
exposed  to  the  blowpipe  or  struck  by  the  hammer,  resem- 
bles that  of  garlic,  in  Latin,  allium  ;  whence  alliaceous. 

Alloy.  A  natural  combination  of  two  or  more  metals  in  the 
metallic  state. 

Amalgam.  A  natural  combination  of  two  metals,  of  which  mer- 
cury is  one. 

Amxyrpfums.  Without  form ;  of  undefinable  shape ;  from  the 
Greek,  afio^i  having  that  signification.  Amorphous  mi- 
nerals are  sometimes  described  as  being  of  indeterminate 
or  indefinite  forms. 

Anhydrous,  from  the  Greek  avu^^oj,  signifying  without  water. 

Arborescent.  From  the  Latin  arboresco,  to  grow  like  a  tree. 
See  Dendritic. 

Arseniate.  A  term  applied  to  a  mineral  consisting  of  arsenic 
acid  united  with  a  base. 

JSase,  A  term  denoting  the  substance  to  which  an  acid  is  unit- 
ed ;  in  the  arseniate  of  copper,  the  copper  is  the  base. 

Borate.  A  mineral  in  which  boracic  acid  is  combined  with  a 
base. 

BotryMal.  From  the  Greek  /3or^u«djjj,  signifying  hung  with 
clusters  of  grapes  or  berries.  So  a  mineral  presenting  an 
aggregation  of  large  sections  of  numerous  small  globes  is 
termed  botryoidal ;  but  when  the  globes  are  larger,  and  the 
portions  are  less  and  separate,  the  appearance  is  expressed 
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by  the  term  matnmillated.  These  forms  may  be  observed  in 
certain  ores  of  cobalt,  copper,  and  manganese,  and  often  in 
calcedony. 
Brittle,  This  character  of  mineral  bodies  does  not  depend  upon 
their  hardness ;  those  of  which  the  particles  cohere  in  the 
highest  degree,  and  are  immoveable  one  among  another,  are 
the  most  brittle.  The  diamond,  quartz,  sulphate  of  bary tes, 
and  sulphur,  vary  greatly  as  to  hardness  ;  they  are  all  brit- 
tle, the  first  only  in  particular  directions. 

Capillary^  derived  from  the  Latin  capillus,  a  hair,  is  chiefly 
used  to  express  the  long,  tortuous,  hair-like  appearances 
observable  in  native  gold,  silver,  and  some  other  minerals. 
Crystals  are  sometimes  termed  capillary  when  long  and 
slender ;  but  when  also  straight,  they  are  more  properly 
designated  acicular. 

Carbonate,  A  mineral  in  which  carbonic  acid  is  combined 
with  a  base. 

Cellular.  This  term  was  used  by  Werner  in  the  description  of 
such  minerals  as  exhibit  cells  formed  by  the  crossing  and 
intersecting  of  the  lamellae  of  which  they  are  constituted  ; 
commonly,  any  mineral  presenting  numerous  small  cells  or 
cavities  is  termed  cellular.     See  vesicular. 

Chatoyant  has  been  adopted  from  the  French,  who  use  it  to 
express  the  changeable  light  resembling  that  observable 
in  the  eye  of  a  cat,  exhibited  by  certain  minerals. 

ChromatBy  a  mineral  in  which  chromic  acid  is  united  with  a  base. 

Cleavage.  This  term  is  most  commonly  used  in  relation  to  the 
fracture  of  those  minerals  which,  having  natural  joints, 
possess  a  regular  structure,  and  may  be  cleaved  into  more 
or  less  geometrical  fragments  ;  as,  into  varieties  of  the  pa- 
rallelopiped,  the  rhomboid,  &c. 

Coherent.  In  minerals  that  are  brittle,  the  particles  are  strongly 
coherent ;  in  such  as  are  friable  they  are  slightly  coherent. 

Columnar  distinct  concretions  ;  a  term  used  to  express  the  great 
and  small  columns  in  which  certain  iron  ores  and  other  mi- 
nerals are  found. 

Compact.  A  mineral  is  compact  when  no  particular  or  distinct 
parts  are  discernible ;  a  compact  mineral  cannot  be  cleaved 
or  divided  into  regular  or  parallel  portions.  It  is  too  oflen 
confounded  with  the  term  massive. 

Co7ice7itiic  lamellar.  This  relates  to  structure,  and  is  used  in 
the  description  of  such  minerals  as,  being  of  a  spherical 
form,  have  received  successive  coatings  or  depositions.  An 
onion  cut  in  two  exhibits  the  concentric-lamellar  appear- 
ance in  perfection. 

Conchoidal  relates  only  to  fracture,  and  is  derived  from  the  La- 
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tin  conchoidesy  signifying  like  a  shell.  Many  of  the  brittle 
minerals  exhibit  this  appearance,  and  occasionally  in  great 
perfection,  as  quartz,  sulphur,  &c. 

Concretion  generally  signifies  a  small  and  distinct  mass. 

CoraUoidaly  resembling  branches  of  coral. 

Cuneiformy  wedge-shaped  ;  cuneusy  in  Latin,  signifies  a  wedge. 

Decomposed.  This  term,  when  used  strictly  in  a  mineralogical 
sense,  imports  the  consequence  of  the  chemical  action  which 
takes  place  naturally  in  some  minerals.  Certain  ores  of  iron, 
&c.  in  which  sulphur  predominates  in  an  unusual  degree, 
decompose  by  exposure  to  air. 

Decrement.     This  term  relates  to  structure.     See  p.  xxviii. 

Decrepitate.  A  mineral  is  said  to  decrepitate  on  exposure  to 
heat  when  it  flies  with  a  crackling  noise  similar  to  that 
made  by  salt  when  thrown  into  the  fire. 

Dendriticy  derived  from  the  Greek  3sy3^/r/;,  signifying,  like  the 
growth  of  a  tree.  The  terms  arborescent  and  dendritic  are 
used  synonymously :  they  are  alike  applied  to  the  tree-like 
appearance  in  which  native  silver  and  native  copper  are 
sometimes  found  ;  to  the  delineations  seen  on  the  surfaces 
of  certain  minerals ;  to  the  appearance  in  the  mocha-stone, 
&c. 

Dentiform,  in  the  shape  of  teeth  ;  dens  being  the  Latin  for  a 
tooth. 

Disseminated.  When  a  mineral,  whether  crystallized  or  other- 
wise, is  found  here  and  there  imbedded  in  a  mass  of  another 
substance,  it  is  said  to  be  disseminated  in  the  mass. 

Disintegrated  is  generally  used  to  express  the  falling  to  pieces 
of  any  mineral,  without  any  perceptible  chemical  action. 

Diverging,  or  Divergent,  When  the  structure  is  fibrous,  and 
the  fibres  are  not  parallel,  they  usually  diverge  in  part,  but 
not  wholly,  around  a  common  centre ;  as  in  certain  zeolites, 
and  haematitic  irons.  The  crystals  of  some  substances  as- 
sume a  diverging  position. 

Drusy  has  been  adopted  from  the  German  term  drusen,  for 
which  we  have  no  English  word.  The  surface  of  a  mineral 
is  said  to  be  drusy  when  composed  of  small  prominent  crys- 
tals, nearly  equal  in  size ;  it  is  often  seen  in  iron-pyrites. 

Efflorescence  is  the  consequence  of  chemical  action  ;  it  is  ap- 
plied to  such  minerals  as  are  found  in  extremely  minute 
fibres  on  old  walls,  &c. 

Elastic.  A  mineral  which,  after  being  bent,  springs  back  to  its 
original  form,  is  elastic.  Mica  is  elastic ;  talc,  which  great- 
ly resembles  mica,  is  only  flexible. 

Earthy.     This  term  relates  to  fracture  and  to  texture.     Chalk, 
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and  certain  of  the  ores  of  iron  and  lead,  are  notable  instances 
of  the  earthy  fracture  or  texture. 

Fasciculated.  When  a  number  of  minute  fibres  or  acicular  crys- 
tals occur  in  small  aggregations  or  bundles^  they  are  said 
to  be  fasciculated ;  from  the  LiSitin  fasciculus,  a  little  bundle. 

Fibrous.  This  term  relates  both  to  form  and  structure.  Certain 
minerals,  as  amianthus,  gypsum,  &c.  occur  in  distinct  fibres. 
Asbestus,  red  haematite,  &c.  are  found  massive,  and  present 
a  parallel  fibrous  structure ;  others  are  of  a  radiating  fibrous 
structure,  when  the  fibres  diverge  from  a  common  centre. 

Filament.  A  mineral  is  said  to  occur  in  filaments  when  it  is 
found  in  slender  thread-like  or  hair-like  portions.  It  is 
therefore  nearly  synonymous  with  the  term  capillary. 

Filiform  is  used  in  the  same  sense  as  the  preceding,  but  Werner 
employed  it  to  express  the  appearance  of  certain  metals 
which  occur  in  the  form  of  wire,  as  native  silver  and  native 
copper.  Filum,  in  Latin,  signifies  thread  ;  filum  metalliy 
wire. 

Flexible.     Talc  is  flexible ;  it  readily  bends,  but  does  not  return 
of  itself  to  its  original  form.     Mica  is  both  flexible  and  elas- 
tic. 
j     Fluate.     This  term  designates  a  mineral  in  which  fluoric  acid 
is  combined  with  a  base. 

Foliated.     This  term,  from  the  Latin  foliatus,  having  or  con- 
sisting of  leaves,  is  used  by  Werner  to  express  the  struc- 
^  ture  of  all  minerals  that  may  be  divided  or  cleaved  regular- 

;  ly,  and  are  therefore  by  him  said  to  consist  of  folia  or  leaves. 

/  The  structure  of  such  minerals  is  more  commonly  and  bet- 

y  ter  expressed  by  the  term  lamellar ;  and  they  are  said  to 

/  consist  of  laminae. 

Fracture  is  a  term  chiefly  employed  in  designating  the  appear- 
ance of  minerals  which  have  no  regular  structure  when  they 
are  broken ;  such  minerals  present  an  earthy,  even,  uneven, 
or  conchoidal  fracture,  &c. 

Frangible.  This  term  relates  to  the  susceptibility  of  minerals 
to  separate  into  fragments  by  force  :  it  is  a  quality  not  de- 
pendent on  hardness ;  the  structure  of  some,  and  the  brit- 
tleness  of  other  minerals,  render  them  easily  frangible ; 
while  many,  from  their  softness,  and  the  ease  with  which 
their  particles  or  molecules  yield  or  slide  over  one  another, 
are  much  more  difficultly  frangible  ;  these  possess  the  char- 
acter of  toughness.  Quartz  is  easily  broken^  asbestus  is 
tough. 

Friable.  A  mineral  whose  portions  or  particles  slightly  cohere, 
and  which  is  therefore  easily  crumbled  or  broken  down,  is 
said  to  be  friable. 
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Fungiform.  Certain  substances,  as,  for  instance,  calcareous 
stalactites,  are  occasionally  met  with,  having  terminations 
similar  to  the  head  of  a  fungus ;  whence  the  term. 

Gangue^  from  the  German.  The  gangue  or  matrix  is  the  sub- 
stance in  or  upon  which  a  mineral  is  found. 

Geode.  This  also  is  derived  from  the  German ;  a  geode  is  a  hollow 
ball,  generally  lined  with  crystals. 

Glance  is  a  German  word,  meaning  shining;  thus,  glance-coal, 
copper-glance,  &c. 

Globular  distinct  concretion  is  used  to  designate  the  form  of  any 
mineral  which  occurs  in  small  round  or  roundish  masses : 
pea-stone  and  roe-stone  are  examples  of  it. 

Granular.  The  structure  of  a  mineral  is  said  to  be  granular 
when  It  appears  to  consist  of  small  grains  or  concretions, 
which  sometimes  are,  sometimes  are  not,  discernible ;  we 
have  therefore  the  fine  granular  and  the  coarse  granular 
structure. 

Greasy  is  used  in  relation  to  lustre. 

Hackly.  This  term  relates  to  a  fracture  which  is  peculiar  to  the 
malleable  naetals ;  which,  when  broken,  present  sharp  pro- 
truding points. 

H<Bmatite  is  derived  from  the  Greek  aifiar/rtgy  signifying  blood' 
red.  It  was  first  applied  to  the  variety  of  iron  ore  which  ib 
called  Red  Haematite;  but  has  since  been  extended  to 
other  iron  ores  of  the  same  structure,  but  differing  in  colour. 

Hepatic,  from  the  Latin  hepar,  the  liver :  it  is  applied  either  to 
^colour  or  form. 

Hydrate  is  derived  from  the  Greek  u3wg,  water ;  and  is  applied 
to  those  minerals  of  which  water  forms  ah  ingredient  in 
large  proportion. 

Imbedded.    A  mineral  found  in  a  mass  of  another  substance  is 

said  to  be  imbedded  in  it. 
Incrusted.    Any  substance  covered  by  a  mineral  is  said  to  be 

incrusted  by  it. 
Interlacing.    When  fibres  or  crystals  of  a  mineral  are  found  inr, 

termingling  with  each  other  in  various  directions,  they  are 

said  to  be  interlacing. 
Investing.     A  mineral  coating  or  covering  another  is  sometimes 

described  as  investing  it. 
Iridescent.     This  term  relates  only  to  the  colour  with  which  the 

surfaces  of  some  metallic  species  are  naturally  tarnished. 
Irisated.     A  mineral  is  described  as  irisated  which  exhibits  the 

prismatic  colours  either  externally  or  internally :  the  latter 

is  generally  the  consequence  of  some  injury  sustained  by 

the  mineral. 
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Lamella,  Latnellar,  relate  to  structure.  When  a  mineral  can 
be  fractured  or  cleaved  into  regular  and  parallel  plates,  its 
structure  is  said  to  be  lamellar ;  and  the  portions  thus  ob- 
tained are  termed  laminae  or  lamellae.  1  hese  terms  have 
been  adopted  from  the  Latin,  in  which  they  were  almost 
synonymously  used  to  express  thin  plates  of  any  substance. 

Lamellar  distinct  concretions.  This  is  used  to  denote  the  form 
of  certain  minerals  consisting  of  separate  tabular  crystals. 

LameUiform.  A  mineral  consisting  of  lamellae  is  said  to  be  la- 
melliform. 

Lenticular  is  employed  to  express  the  forms  of  certain  crystals 
which  are  nearly  flat,  and  convex  above  and  beneath  ;  and 
which  consequently  resemble  a  common  lens. 

Malleability.  Some  of  the  metals  suffer  extension  when  beaten 
with  a  hammer,  and  are  therefore  termed  malleable  metals. 
Native  gold  and  native  silver  are  very  malleable  metals. 

Mammillated.     See  Botryoidal. 

Massive.  This  term  is  sometimes  used  in  describing  a  substance 
of  indeterminate  form,  whatever  may  be  its  internal  struc- 
ture ;  but  is  more  commonly  applied  to  those  minerals  which 
possess  regular  internal  structure,  without  any  particular 
external  form. 

Matrix,    See  Gangue. 

Meagre.  This  term  relates  to  the  touch  or  feel  of  a  mineral. 
It  belongs  chiefly  to  some  of  those  species  which  possess 
an  earlhy  texture.  Chalk  is  remarkably  meagre  to  the  touch. 

Natural  joints.  '  Such  minerals  as  can  be  broken  into  regular 
forms,  as  the  cube,  rhomboid,  &c.  are  cleavable  into  those 
forms  only  in  the  direction  of  or  along  their  natural  joints. 
In  some  species  these  natural  joints  are  perceptible  by  the 
assistance  of  a  strong  light. 

Nacreous  re\dXe^  to  lustre,  and  is  employed  to  express  the  lustre 
of  some  minerals  which  greatly  resembles  that  of  pearl. 

Nodular.  A  mineral  which  presents  irregularly  globular,  eleva- 
tions is  termed  nodular. 

Opake.  Those  minerals  are  opake  which  do  not  transmit  a  per- 
ceptible ray  of  light  even  through  the  thinnest  and  small- 
est pieces. 

Pass  into.  One  mineral  is  said  to  pass  into  another,  when  both 
are  found  so  blended  in  the  same  specimen  that  it  is  im- 
possible to  decide  where  the  one  terminates  and  the  other 
begins.     Flint  is  found  passing  into  calcedony. 

Porous.  A  mineral  is  said  to  be  porous  when  it  is  traversed  in 
different  directions  with  communicating  holes  which  pass 
through  the  substance. 
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Psettdomorphous.  Minerals  exhibiting  impressions  of  the  forms 
peculiar  to  the  crystals  of  other  substances  are  said  to  be 
pseudomorphous.  tevdog,  in  Greek,  signifies  false ;  a^o^, 
form  or  figure. 

PtdverulenL  When  the  particles  of  a  mineral  are  minute,  and 
cohere  very  slightly,  or  not  at  all,  it  is  said  to  be  pulveru- 
lent, or  in  the  pulverulent  state. 

RadicUed.  JRadicUtiSy  in  Latin,  signifies  beset  with  rays.  When 
the  crystals  of  a  mineral  are  so  disposed  as  to  diverge  from 
a  centre,  they  are  said  to  be  radiated. 

Ramose.  Ramusy  in  Latin,  signifies  the  branch  of  a  tree.  A  mi- 
neral having  that  appearance  is  described  as  being  ramose. 

Rrfractoriness.  The  term  is  used  both  chemically  and  mecha- 
nically in  relation  to  minerals.  It  is  sometimes  applied  to 
those  which  strongly  resist  the  application  of  heat,  and  oc- 
casionally to  some  whose  toughness  enables  them  to  resist 
repeated  blows. 

Reniform,  kidney-shaped.     Reriy  in  Latin,  signifies  kidney. 

Reticulated.  Minerals  occurring  in  parallel  fibres,  crossed  at 
right  angles  by  other  fibres  which  also  are  parallel,  exhibit 
squares  like  the  meshes  of  a  net.  Retis,  in  Latin,  signifies 
a  net. 

Schistose  or  slati/  structure.  Minerals  which  split  only  in  one 
direction,  and  present  fragments  which  are  parallel,  but  of 
unequal  thickness,  which  also  are  not  smooth  atid  even,  and 
are  without  lustre,  are  said  to  possess  a  schistose  structure. 

Scopiform,  If  a  number  of  minute  crystals  or  fibres  be  closely 
aggregated  into  a  little  bundle,  with  the  appearance  of  di- 
verging slightly  from  a  cdmmdn  centre,  they  are  said  to  be 
scopiform.     Scopa,  in  Latin,  signifies  a  broom  or  besom. 

SectUe.  The  term  sectile  is  derived  from  the  Latin  secoy  to  cut. 
Those  minerals  are  termed  sectile  which  are  midway  be- 
tween the  brittle  and  the  malleable.  A  slice  or  portion  cut 
from  a  sectile  mineral  is  fragile,  and  the  new  surface  on  the 
mass  is  smooth  and  shining. 

Semi-transparent.  A  mineral  is  said  to  be  semi-transparent 
when  dn  object  is  not  distinctly  seen  through  it. 

Specular  Mifiercds  are  those  which  present  a  smooth  and  bril- 
liant surface  which  reflects  light.  Speculum^  in  Latin,  sig- 
nifies a  looking-glass. 

Splintery  fracture  belongs  to  imperfectly  crystalline  minerals. 

Stalactitiform.  ^rakdy/uM  signifies  a  drop,  an  icicle,  which  sta- 
lactitiform  minerals  greatly  resenible  in  shape. 

Stalagmite.  A  stalagmite  is  the  deposition  afforded  by  the  water 
dropping  from  a  stalactite,  as  on  the  fioor  of  a  cavern. 
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Stellated.  When  the  crystals  or  fibres  of  a  mineral  diverge  A\ 
round  a  common  centre,  it  is  said  to  be  stellated.  Stella,  in 
Latin,  signifies  a  star. 

Stri{Bf  Striated,  The  slight  channels  occasionally  observable 
on  the  planes  of  crystallized  minerals  are  termed  striae,  and 
the  crystals  which  exhibit  them  are  said  to  be  striated. 
The  striae  are  commonly  parallel,  and  generally  indicate  the 
direction  in  which  crystals  may  be  cleaved.  Stria,  in  La- 
tin, signifies  a  groove  or  channel. 

Sulphuret,  A  metallic  mineral  in  which  the  metal  is  combined 
with  sulphur.  In  these  minerals  the  metal  is  not  in  the 
state  of  an  oxide,  but  in  the  metallic  state. 

Supernatant.  Such  minerals  as  are  lighter  than  water,  and  con- 
sequently swim  upon  it,  are  said  to  be  supernatant;  from 
the  Latin. 

Tabular.  When  this  term  is  used  in  relation  to  structure,  it  is 
nearly  allied  to  the  schistose  or  slaty.  It  is  used  more  ge- 
nerally to  express  the  external  form  of  such  crystals  as  are 
nearly  flat ;  these  are  termed  tabular  crystals ;  from  the 
Latin,  tabula,  a  table. 

Toughness  relates  to  internal  texture.  Those  minerals  which 
are  bruised,  or  suffer  depression,  by  repeated  blows  in  the 
attempt  to  fracture  them,  are  esteemed  to  be  tough. 

Translucevtt.  A  mineral  through  which  an  object  cannot  be 
seen,  but  which  transmits  some  light,  is  termed  translucent. 
Many  minerals  are  translucent  only  on  the  edges. 

Transparent.  Those  minerals  are  transparent  through  which 
an  object  may  be  clearly  seen. 

Tubercular.  A  mineral  whose  unevenness  of  surface  arises  from 
small  and  somewhat  round  elevations  is  said  to  be  tuber- 
cular. 

Yesicular.  A  mineral  is  said  to  be  vesicular  when  it  has  small 
and  somewhat  round  cavities,  both  internally  and  exter- 
nally. Lava,  pumice,  limestone,  &c.  are  sometimes  vesi- 
cular.   From  the  Latin,  vesicula,  a  little  bladder. 

Vitreous.  Minerals  having  the  lustre  of  glass  are  said  to  pos- 
sess the  vitreous  lustre. 

Unctuous.  This  term  relates  to  the  touch.  Plumbago  and  soap- 
stone  are  very  unctuous. 


Digitized  by  VjOOQIC 


^ 


OF  THE  ARRANGEMENT 

IN  WHICH  MINERALS  ARE  DESCRIBED  IN  THE 
FOLLOWING  PAGES. 


In  the  absence  oi  that  organization  which  so  admirably  serves 
as  a  guide  to  the  generic  differences  in  animals  and  plants,  we 
must  seek  for  some  other  basis  on  which  to  found  an  arrange- 
ment of  minerals.  No  one  has  yet  been,  nor  does  it  seem  pos* 
sible  that  one  should  be,  constructed,  that  is  altogether  satisfac- 
tory ;^-one  in  which  there  is  not  much  that  is  arbitrary. 
-  The  characters  of  minerals  are  of  two  kinds,  Physical  and 
Chemical :  every  system  must  be  founded  on  one  or  other  of 
these,  or  upon  their  combination. 

Of  the  Physical  characters,  die  most  valuable,  because  the 
most 'certain,  when  it  exists,  is  Structure;  and  since  by  it  alone 
we  may  often  recognise  a  mineral,  it  is  highly  deserving  of  the 
earliest  attention  of  the  student.  There  are,  however,  many  mi- 
nerals in  which  no  regular  structure  is  visible.  If,  therefore,  we 
would  depend  on  the  physical  characters,  we  must  look  for  some 
other  amongst  them  ;  but  there  is  none  so  invariable  as  structure. 
Therefore  any  arrangement  that  is  made  to  depend  on  the  phy- 
sical characters  can  only  be  founded  on  a  comparison  of  a  num- 
ber of  them  ;  but  many,  if  not  most,  of  these  characters,  are  sub- 
ject to  some,  and  often  to  a  considerable  degree  of  variation, 
even  in  the  same  substance. 

The  physical  characters,  therefore,  are  not  of  that  precise,  in- 
variable, and  universal  application  which  alone  would  justify  their 
adoption  as  the  basis  of  an  arrangement. 

One  of  the  chief  diflficulties  attendant  on  the  plan  of  arranging 
minerals  according  to  their  composition  is,  the  uncertainty  which 
exists  in  particular  substances,  as  to  what  their  absolutely  essen- 
tial constituents  are.  It  may,  however,  be  understood,  that  what- 
soever enters  into  the  composition  of  a  mineral,  that  does  not  al- 
ter the  external  form  and  internal  strticture  of  that  substance  in 
its  purer  state,  is  not  an  essential  element,  but  an  accidental  in- 
gredient.    Thus,  among  earthy  minerals,  the  various  colouring 
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LXXVIII        OF  THE  ARRANGEMENT  OF  MINERALS, 

matters  of  quartz,  and  in  the  rhombic  calcareous  spar  of  Fon- 
tainbleau,  the  sand  it  encloses,  which  is  said  to  amount  to  one- 
fifth  of  the  whole  weight  of  the  mineral,  are  only  accidental  in- 
gredients. Among  metalliferous  minerals,  grey '^copper  or  fahlerz 
may  be  cited  as  an  instance  of  remarkable  diversity  of  composi- 
tion, without  any  alteration  of  external  form ;  for,  besides  cop- 
per, iron,  and  sulphur,  it  sometimes  includes  a  proportion  of  ar- 
senic, lead,  silver,  or  antimony.  Many  other  instances  might  be 
cited. 

Another  difficulty  arises  from  the  still  progressive  state  of 
chemistry.  Hence  new  analyses,  whenever  they  offer  new  re- 
sults, tend  to  a  perplexity  of  choice,  which  can  only  be  terminat- 
ed by  selecting  that  analysis  which  has  resulted  from  the  labours 
of  the  most  eminent  analyst. 

But  although  these  difficulties  are  attendant  upon  a  reliance 
on  the  chemical  characters  as  the  basis  of  an  arrangement,  such 
an  arrangement  appears  to  be  equally  certain,  more  instructive, 
of  more  universal  application,  and  therefore  far  more  intelligible 
to  the  beginner,  than  one  founded  upon  physical  characters. 

Assuming,  then,  a  chemical  basis  for  the  arrangement,  another 
point  is  still  open  for  determination,  namely,  where  to  begin. 
Hence  it  becomes  requisite  to  seek  a  sufficient  reason  for  esta- 
blishing (instead  of  beginning  arbitrarily  without  any  apparent 
motive)  some  precise  order  of  description,  founded  upon  an  in- 
telligible principle,  and  such  an  one  as  should  begin  with  the 
most  simple,  and  terminate  with  the  most  compound  substances. 
And  viewing  the  intimate  connection  existing  between  minera- 
logy and  geology,  it  seemed  that  a  sufficient  motive  might  be 
found  in  this  connection  to  determine  a  preference. 

The  localities  of  minerals  tend  to  show  that  there  does  exist  a 
more  or  less  certain  criterion  for  determining  the  relative  ages  of 
the  earths  and  the  metals. 

Some  of  the  earths  chiefly  constitute  those  rocks  which  are 
esteemed  to  be  of  the  oldest  formation,  while  others  do  not  en- 
ter into  the  composition  of  rocks^  being  ^und  only  in  the  veins 
which  traverse  them ;  these  therefore  may  be  estimated  as  of  later 
origin  than  the  former. 

•  Of  the  alkalies  and  acids  as  mineral  constituents,  either  com- 
bined with  the  earths  or  with  each  other,  the  former  claim  the 
precedence,  as  entering  into  the  composition  of  the  oldest  rocks. 

Two  or  three  of  the  metals  occur  in  small  quantity  in  the 
masses  of  some  of  the  earlier  rocks;  but  in  general  the  metals 
are  found  in  veins ;  some  in  veins  traversing  the  older  rocks,  and 
rarely  or  never  in  those  of  a  more  recent  description  ;  others  most 
abundantly  or  only  in  those  of  newer  formation. 

As  rocks  are  constituted  chiefly  of  earths,  and  metals  are  prin- 
cipally found  in  veins,  earthy  minerals  may  be  assumed  to  be  of 
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earlier  origin  than  the  metalliferous ;  hence  minerals  appear  to 
possess  a  claim  to  a  somewhat  natural  9rdtr  rf  succession  in  our 
cabinets. 

Thus  siliceous  minerals  are  first  described,  because  it  is  esti- 
mated that  silica  forms  the  largest  proportion  of  the  oldest  and 
most  abundant  primitive  rocks,  and  all  earthy  minerals  of  which 
silica  is  the  lai^est  ingredient  are  arranged  under  that  head; 
beginning,  chemically,  with  silica  in  its  purest  form,  and  pro- 
ceeding to  such  as  consist  of  that  and  anouier  earth,  as  silica  and 
alumina,  then  to  those  consisting  of  silica  and  lime,  &c.  and  af- 
terwards to  such  minerals  as  are  chiefly  constituted  of  three  or 
more  earths,  terminating  with  the  most  compound  ;  and  regard- 
ing the  iron,  manganese,  &c  involved  in  many  of  them,  only  as 
accidental  ingredients.  The  other  earthy  minerals  are  proceeded 
with  in  like  manner;  arbitrarily  selecting  such  as  contain  the 
rare  earth  glucina,  and  placing  them  under  that  head,  except  that 
the  gadolinite^  which  also  contains  the  still  more  rare  earth  yttria, 
is  placed  under  the  latter. 

Next  after  those  minerals  which  consist  only  of  one  or  more  of 
the  earths,  succeed  those  in  which  one  or  other  of  the  alkalies  is 
found ;  to  these,  such  of  the  acids  as  occur  in  the  concrete  state ; 
then  those  minerals  which  are  primarily  constituted  of  one  or 
more  earths  and  an  acid ;  and  ^ter  these  those^consisting  of  &n 
alkali  and  an  acid;  and,  finally,  the  very  few  in  which  an  earth, 
an  alkali,  and  an  acid,  are  combined  together. 

The  native  metals  and  metalliferous  minerals  succeed,  arranged 
according  to  the  order  of  age  and  formation,  subordinately  be- 
ginning with  the  metal  in  its  native  state,  when  it  so  occurs ; 
then  its  combination  with  other  metals,  when  in  the  state  of  a 
natural  alloy ;  then  combined  with  sulphur,  with  oxygen,  and 
finally,  as  an  oxide  combined  with  an  acid. 

The  combustibles  follow,  beginning  with  sulphur,  to  which 
succeeds  carbon  in  its  purest  form,  and  afterwards  its  several 
combinations  with  other  bodies,  as  the  base  of  the  greater  part 
of  all  the  substances  belonging  to  this  class. 

The  order  of  arrangement  is  therefore  as  follows  : 
Earthy  Minerals. 
Alkalino-earthy  Minerals. 
Acids. 

Addiferous  Earthy  Minerals. 
Addiferous  Alkaline  Minerals. 
Addiferous  Alkalino-earthy  Minerals. 
Native  Metals  and  Metalltfisrous  Minerals. 
Combustibles, 
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The  object  of  the  following  Tables  is  principally  that  of  exhibiting 
the  Mineralogical  Arrangement  adopted  in  this  work,  by  at  once  pre- 
senting the  distinguishing  constituents  of  the  various  species.  Perfect 
accuracy  in  respect  of  the  relative  quantity  of  these  constituents  is  out 
of  the  question,  but  the  most  approved  analyses  have  been  invariably 
followed ;  and  for  more  ample  details  the  student  is  referred  to  the  body 
of  the  work. 

N.  B.— The  proportiiHis  are  indicated  by  figures,  where  ascertained  ;  when  doubtftil,  are 
marked  thus  — . 


EARTHY  MINERALS. 

.Silica. 

Alumina 

Lime. 

Water. 

Iron. 

Silica. 

Quartz, 

100 

, 

, 

, 

, 

Opal, 
Flint, 

— 

98 

2 

, 

Calcedony, 

84 

16 

, 

Jasper, 

— 

— 



Hornstone, 

74 

16 

10 

■agan. 

Leelite, 

75 

22 

, 

3 

Karpholite, 

37 

29 

11 

3 

20 

Alumo-calcite, 

86 

3 

7 

4 

, 

Garnet, 

43 

16 

20 

. 

21 

Cinnamon  stone, 

40 

23 

32 

• 

5 

Idocrase, 

40 

33 

22 

, 

5 

Gehlenite, 

29 

24 

35 

5 

7 

Prehnite, 

44 

28 

20 

5 

3 

Stilbite, 

68 

17 

9 

16 

, 

Heulandite, 

59 

15 

12 

14 

, 

Dipyre, 

62 

25 

11 

2 

, 

Davyne, 

45 

34 

13 

8 

, 

Laumonite, 

50 

22 

12 

16 

• 

Zoisite, 

43 

31 

22 

4 

Epidote, 

40 

28 

15 

17 

Axinite, 

50 

16 

17 

9 

8 

Isopyre, 

48 

14 

16 

22 

Indianite, 

43 

38 

15 

4 

Xanthite, 

35 

14 

38 

13 

MagiwsU. 

Anthophyllite, 

63 

14 

4 

2 

13 

4 

Amphodelite, 

46 

36 

10 

2 

1 

6 

Smaragdite, 

50 

21 

13 

^ 

13 

3 

Anorthite, 

45 

34 

15 

1 

5 

Clays, 

75 

10 

5 

, 

3 

2 

Kerolite, 

39 

13 

• 

31 

• 

17 
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Earthy  Minerals. — (Continued.) 


Silka. 

AhmUna. 

Lime. 

Water. 

Iron. 

Magneua. 

Silica. 

Pyrophyllite, 

60 

30 

, 

5 

1 

4 

Fahlunite, 

48 

29 

, 

13 

5 

5 

ChiastoHte, 

67 

80 

, 

, 

, 

3 

lolite, 

50 

34 

• 

, 

5 

11 

Sordawalite, 

50 

15 

Bar.  and 
Strontia. 

5 

19 

11 

Harmotome, 

47 

18 

20 

15 

• 

Brewsterite, 

54 

17 

15 

Lithia. 

13 

1 

Petalite, 

78 

17 

5 

• 

• 

Spodumene, 

66 

25 

8 

Lime. 

• 

1 

Mangan. 

Jefferson  ite, 

58 

2 

16 

, 

10 

14 

Tabular  spar, 

52 

, 

46 

2 

Okenite, 

57 

• 

27 

16 

Titan. 

• 

Magnesia. 

Mellilite, 

40 

3 

20 

4, 

14 

19 

Gismondine, 

43 

3 

48 

, 

4 

2 

Augite, 

53 

, 

22 

, 

17 

8 

Diopside, 

58 

. 

17 

. 

6 

19 

Babingtonite, 

Bucklandite, 

Hornblende, 

59 

, 

14 

. 

7 

20 

Arfwedsonite, 

Hypersthene, 

56 

3 

1 

Water. 

26 

14 

Schiller  spar. 

43 

, 

1 

13 

14 

29 

Bronzite, 

60 

, 

• 

, 

8 

32 

Thulite, 

47 

28 

23 

. 

. 

2 

Alumina. 

Aluinin. 

Water. 

SiUca 

Iron. 

Corundum, 

98 

, 

, 

2 

Diaspose, 

85 

14 

, 

1 

Gibbsite, 

65 

35 

, 

, 

Calaite, 

74 

19 

, 

7 

Hydrate  of  alumina, 

45 

40 

15 

, 

Allophane, 

34 

42 

24 

. 

Scarbroite, 

43 

48 

8 

1 

Hal  loy  site. 

34 

26 

40 

. 

Worthite, 

54 

5 

41 

, 

Fibrolite, 

58 

, 

38 

4 

Sillimanite, 

55 

■  , 

43 

2 

Kyanitc, 

.   64 

• 

34 

2 
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"    Earthy  Minerals. — (CorUi 

Inued.) 

Alumin. 

MagnesU. 

SUica. 

Iron. 

Fluor.A. 

Alumina. 

Staurolite, 

52 

• 

30 

18 

• 

Oxofxincr 

Automalite, 

60 

3 

4 

9 

• 

24 

Fluellite, 

— 

, 

, 

, 



Topaz, 

58 

. 

35 

, 

7 

Chrysoberyl, 

81 

• 

19 

• 

. 

Spinel, 

74 

8 

15 

3 

. 

Sapphirine, 

64 

17 

15 

4 

•  . 

Pleonaste, 

67 

14 

3 

16 

• 

Lime. 

Turnerite, 

— 

— 

. 

— 

• 

Magnesioy 

Magnes. 

Water. 

Silica. 

Iron. 

Alumin. 

Hydrate  of  magnesia, 

70 

30 

• 

• 

. 

Chrysolite, 

43 

• 

38 

19 

• 

Olivine, 

38 

• 

50 

12 

• 

Ligurite, 

Forsterite, 



, 



_ 

, 

Condrodite, 

56 

, 

38 

6 

, 

Humite, 

Tautolite, 

i— . 

, 

^- 

-. 

, 

Serpentine, 

40 

15 

42 

3 

, 

Soapstone, 

25 

19 

46 

1 

9 

Steatite, 

32 

7 

59 

2 

, 

Potstone, 

30 

3 

49 

12 

6 

Nephrite, 

31 

3 

50 

6 

10 

Nemalite, 

52 

29 

13 

6 

• 

Marmolite, 

42 

15 

42 

1 

, 

Picrolite, 

38 

12 

41 

9 

,  . 

Picro8mine> 

35 

8 

55 

2 

• 

Zirconia. 

Zirconia. 

Water. 

Silica. 

Iron. 

Zircon, 

69 

29 

2 

• 

Ostranite^ 

Glucina. 

Glucina. 

Water. 

SiUca. 

Iron. 

Alumin. 

Euclase, 

22 

• 

44 

3 

31 

Emerald, 

15 

• 

68 

1 

16 

Yttria. 

Yttria. 

Glucina. 

Silica. 

Iron. 

Cerium. 

Gadolinite, 

38 

5 

25 

16 

16 

Tkorina. 

Thorina. 

Lime. 

Silica. 

Iron,  &c 

Water. 

Thorite, 

58 

3 

20 

^ 

10 
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ALKALINO-EARTHY  MINERALS. 


Potacb. 

Silica. 

Alumina. 

Water. 

Magne.. 

Iron- 

Potash. 

- 

Mica,       '             1 

10 

8 

46 
48 

14 

25 

• 

4 

10 

Lime. 

20 
15 

Rubellane, 

10 

45 

10 

5 

10 

20 

Margarite, 

2 

40 

42 

1 

10 

5 

Leucite, 

21 

56 

23 

, 

HerschellitCy 

• 

, 

« 

, 

Andalusite, 

4 

36 

55 

, 

5 

Bucholzite, 

2 

46 

50 

,' 

2 

PhUtipsite, 

7 

48 

28 

16 

6 

Apophyllite, 

5 

52 

• 

18 

25 

Dysclasite, 

2 

58 

• 

14 

26 

Magtiet. 

Nacrite, 

18 

50 

26 

• 

"Y 

5 

Sulp.A. 

Hauyne, 

16 

38 

19 

18 

Water. 

12 

2 

Weissite, 

6 

55 

23 

4 

9 

3 

Pearlstone, 

4 

76 

12 

* 

5 

3 

Gi6s^ckite, 

7 

48 

36 

5 

, 

4 

Finite, 

9 

56 

25 

, 

, 

10 

Pyrargymte, 

3 

44 

29 

16 

3 

5 

Felspar, 

14 

67 

19 

• 

Lime. 

Latrobite, 

7 

45 

37 

2 

9 

Agalmatplite, 

7 

56 

29 

5 

2 

Magnes. 

12 

1 

Chlorite, 

7 

52 

10 

6 

13 

Killinite, 

6 

56 

27 

8 

Lbne. 

3 

Couzeranite, 

10 

53 

24 

• 

13 

Glaucolite, 

5 

52 

29 

*Wa.A. 

14 

Lithia. 

Lepidolite, 

9 

50 

29 

5 

5 

2 

Soda. 

Soda. 

SUica. 

Alumbia. 

Wafer. 

Lime. 

Mesotype, 

16 

48 

27 

9 

, 

Thomsonite, 

5 

38 

30 

13 

14 

Mesole, 

8 

42 

28 

11 

11 

Needlestone, 

6 

47 

26 

12 

9 

Brevicite, 

10 

44 

29 

JO 

7 

Gmelinite, 

5 

50 

20 

21 

4 

Comptonite, 

• 

• 

Magneria. 

• 

Phos.  A. 

Ledererite, 

4 

50 

22 

Alumina. 

9 

12 

3 

Hypostilbite, 

2 

53 

18 

19 

8 
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Alralino-Earthy  Minerals. — {Cantinuid.) 


Soda. 

SUica. 

Alumina. 

Magnes. 

Lime. 

Iron. 

Soda. 

Epistilbite, 

2 

59 

17 

14 

8 

Spherostilbite, 

1 

ftPotash 

56 

17 

17 

Magnes. 

9 

Erlamite, 

3 

54 

15 

5 

15 

8 

Humboldtilite, 

5 

44 

11 

6 

31 

3 

Lapis-lazuH, 

9 

51 

12 

6 

17 

5 

Nepheline, 

«0 

44 

34 

• 

2 

Ittnerite, 

14 

34' 

30 

vVater. 

12 

10 

Elaolite, 

21 

46 

32 

, 

• 

1 

Nuttalite, 

.  8 

Soda. 

38 

26 

8 

Mur.  A. 

19 

1 

Sodalite, 

26 

36 

32 

6 

Cancrinite, 

26 

41 

33 

Sul.  A. 

Iron,  &c. 

Spinellane, 

18 

41 

29 

5 

2 

5 

Pericline, 

10 

.70 

20 

^ 

Labradorite, 

4 

56 

27 

, 

li 

2 

Albite, 

11 

70 
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Water. 

Analcime, 

14 

55 

23 

8 

Sarcolite, 

, 

, 

• 

Pitcbstone, 

3 

73 

12 

8 

3 

Pumice, 

3 

77 

18 

, 

2 

Obsidian, 

10 

75 

12 

. 

3 

Spherulite, 

4 

79 

12 

2 

3 

Saussurite, 

6 

49 

24 

Magnes. 

3 

Water. 

10 

8 

Scapolite, 
Ekebergite, 

1 

45 

35 

2 

17 

5 

47 

29 

3 

14 

2 

Pectolite, 

10 

51 

1 

4 

34 

Chabasie, 

2 

51 

18 

19 

10 

Levyne, 

• 

. 

Tourmalinei 

3 

36 

35 

Bor.  A. 

4 

Ma^es. 

6 

Lime. 

16 

Meionite, 

2 

40 

32 

24 

2 

Edingtonite, 

3 

54 

14 

,* 

21 

8 

Krokydqlite, 

8 

51 

Water. 

4 

Magnes. 

3 

34 

Acbmite, 

11 

56 

• 

33 

Cummingtonite, 

9 

59 

2 

30 

Eudyalite, 

14 

54 

Zirconia. 
11 

3 

Lime. 
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Sulphuric  acid, 
Boracic  acid, 

Solphur.l  Oxygen. 

40        60 

Borax.    Oxyxen. 

26        74 
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ACIDIFEROUS  EARTHY  MINERALS. 


Sul.  A. 


Water. 


Silica. 


Iron. 


Alumina* 
Subsulphate  of  alum., 
SulphatQ  of  alumiua, 

Wavellite, 
Kakoxeqe, 

AnablygQnite,  . 
Childrenite, 

Azurite, 

Lime. 
Carbonate  of  lime, 

Arragonite, 

Bitter  spar, 
Ankerite, 

Plumbo-calcite, 

Apatite, 
Herderite, 

Fluor  spar. 

Anhydrite, 
Gypsum, 

Nitrate  of  lime, 

D^tholite, 

Pharmacolite, 
Haidingerite, 

Tungstate  of  lime, 
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Phos.  A. 

35 
18 

54 


43 

Garb.  A. 

44 

44 

50 
35 

43 

Phos.  A. 

44 

FluorlA. 

28 
Sul.  A. 
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46 

Nit.  A. 

66 

Bor.  A. 

22 

Ar8en.A. 

50 
57 

Tung.  A. 
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30 
16 

37 
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35 

Lime. 

56 

54 

34 
50 

54 

56 


72 

42 
33 

34 

36 

26 

29 

20 


46 

48 

28 
26 


6 

Water. 


21 


24 
14 


10 
3 

Silica. 


36 
3 

Ircn. 
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LithiA. 

7 

Magnesia. 
10 


Strontia. 

1 
Magnesia. 

14 
12 

Lead. 
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Carb.  A. 

Magnesia. 

Water. 

Iron. 

Magnesia. 

' 

Carbonate  of  magnesia, 

50 

48 

2 

• 

Breunnerite, 

49 

42 

• 

9 

Lime. 

Conite, 

49 

Sul.  A. 

33 

• 

3 

15 

Sulphate  of  magnesia. 

33 

'  16 

51 

• 

Nitrate  of  magnesia, 

72 

Phos.A. 

28 

• 

• 

Fluor.  A. 

Wagnerite, 

42 

Borac.  A. 

47 

4 

7 

Boracite, 

69 

31 

• 
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Lime. 

Hydro-boracite, 

50 

11 

26 

• 

13 

Baryta. 

Caib.  A. 

Baryta. 

Witherite, 
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78 

• 

• 

Lime. 

Baryto-calcite, 

31 

Sul.  A. 

51 

• 

• 

18 

Barytes, 

34 

66 

. 

. 

Strontia. 

Carb.  A. 

Strontia. 

Sul.  A. 

Baryta. 

Strontites, 
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70 

• 

Barystrontianite, 

22 

Sul.  A. 

4« 

9 

18 

Lime,  &c. 

Celestine, 

44 

56 

• 

. 

Yttria. 

Pho8.  A. 

Yttiia. 

Iron. 

Phosphate  of  yttria, 

35 

63 

• 

.    • 
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ACIDIPEROUS  ALKALINE  MINERALS. 


Nitric  Acid. 

Potash. 

Water. 

Potash. 
Nitrate  of  potash, 

Sulphate  of  potash. 

Soda. 

Carbonate  of  soda, 
Trona, 

54 

Sulp.  Acid. 

46 

Carbon.  Acid. 

35 
39 

46 
54 

Soda. 
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38 
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NitikAcid. 

Potaih. 

Water. 

Sulphate  of  soda, 

Nitrate  of  ioda, 

Borate  of  yoda, 

Muriate  of  soda, 

Ammonia. 
Sulphate  of  ammonia, 

Muriate  of  ammonia, 

Sulph.  A. 

45 

Nitric  A. 

63 

Botacic  A. 

37 

Muriatic  A. 

47 

Sulph.  A. 
Muriatic  A. 

51 

35 
37 
15 
53 

Ammonia. 

23 
32 

20 

48 

24 
17 

ACIDIFEROUS  ALKALINO-EARTHY  MINERALS. 


SuL  A. 

Potash. 

Alumina. 

Lime. 

Water. 

Potash. 

Alum, 

34 

10 

11 

• 

45 

Alum-stone, 

36 

10 

40 

• 

14 

Magnesia. 

Polyballite, 

53 

15 

19 

6 

7 

Soda. 

FIuor.A. 

Soda. 

Cryolite, 

44 

SuL  A. 

32 

24 

• 

• 

Glauberite, 

57 

22 

21 

Mur.  A. 

M^ 

Reussite, 

57 

29 

• 

2 

Water. 

Soda-alum, 

38 

Carb.A. 

8 

12 

• 

42 

Gaylussite, 

29 

20 

1 

18 

32 

Native  carbon,  of) 
lime  and  soda,    J 

37 

9 

39 

10 

Iron,  &c. 

5 

Ammonia. 

SuL  A. 

Ammo. 

Sulp.  of  alumina  \ 

37 

5 

12 

• 

45 

Magnesia. 

and  ammonia,    J 
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Iron. 

Sulphur 

Water. 

SUics. 

Lime. 

Iron. 

Nickel 

Native  iron, 

97 

, 

, 

, 

3 

Iron  pyrites. 

47 

53 

• 

, 

White  iron  pyrites, 

46 

54 

• 

• 

Magnetic  iron  py- 

rites, 

61 

39 

• 

• 

Arsenic. 

Arsenical  iron. 

36 

21 

Oxygen. 

• 

• 

43 

Oxydulated  iron. 

72 

28 

. 

. 

Specular  iron, 

69 

31 

, 

, 

Red  haematite, 

^b 

29 

3 

2 

1 
Mangan. 

Zinc 

Franklinite, 

46 

30 

, 

10 

14 

Hydrous  ox.  of  iron, 

57 

26 

14 

2 

1 

Goethite, 

61 

28 

11 

, 

Brown  haematite. 

— 

— 

_ 

• 

Stilpnosiderite, 

56 

25 

16 

3 

. 

Cronstedtite, 

42 

18 

11 

2S 

2 

Magnes. 

O 
Alumina. 

Pinguite, 

25 

11 

26 

37 

1 

Anhydrous  silicate 

of  iron. 

51 

19 

• 

29 

1 

Alumina. 

Chloropal, 

24 

11 

18 

44; 

2 

1 

Chamoisite, 

42 

19 

17 

14 

• 

8 

Siderochisolite, 

53 

20 

7 

16 

, 

4 

Hisingerite, 

37 

15 

12 

29 

1 

6 

Yenite, 

39 

16 

1 

30 

2 

Sulp.  A. 

Lime. 

12 

Arsen.  A. 

r    Pitchy  iron  ore. 

24 

11 

29 

• 

10 

Mur.  A. 

26 

Mangan. 

Pyrosmalite, 

24 

10 

7 

36 

7 

Cart.  A. 

16 

Spathose  iron, 

46 

14 

•     » 

40 

Pho«.A. 

Phosphate  of  iron, 

32 

10 

27 

31 

H6teposite, 
Karphosiderite, 

32 

11 

__ 

48 

Mangan. 

— 

— 

— 

— 

Sulphate  of  iron, 

19 

7 

45 

Sulp.  A. 

29 

Botryogene 

25 

10 

33 

32 

Misy, 

— 

— 

— 

— 
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Iron. 

Oxygen. 

Water. 

SUic*. 

ArMn.A. 

Iron, 

Arseniate  of  iron, 

29 

13 

20 

• 

38 

Oul.  A. 

Oxalate  of  iron, 

41 

13 

• 

, 

46 

Tungstate  of  iron, 

14 

9 

• 

2 

T^.A. 

BUngan. 

Manganese, 

Mangan. 

Oxygen. 

Water. 

Silica. 

Iron. 

BaryU. 

Hausmannite, 

78 

22 

• 

• 

Braunite, 

68 

29 

1 

. 

2 

Pyrolusite, 

66 

31 

2 

1 

. 

Grey  oxide  ^f  man- 

ganese, 

68 

22 

10 

. 

. 

Psilomelane, 

55 

23 

6 

Silica*  &C. 

16 

Wad, 

48 

21 

17 

10 

4 

Cupreous  mangan. 

53 

23 

20 

Sulph.  A. 

1 

Cc^r. 
Iron. 

Gludna. 

Helvine, 

34 

8 

5 

38 

6 

9 

Siliciferous  oxide  of 

Water. 

manganese, 

36 

17 

3 

40 

4 

Hydrosilicate  of 

manganese. 

— 

— 

— 

— 

• 

Knebelite, 

27 

15 

• 

33 

25 

Lime. 

Bustamlte, 

28 

8 

• 

49 

• 

15 

Sulphuret  of  man- 

Sulphur. 

Carb.  A. 

ganese. 

QQ 

18 

• 

5 

• 

11 

Carb.  of  mangan. 

39 

17 

, 

1 

38 

j^iuie* 

6 

Pelokonite, 

'  — 

— 

— 

• 

Iron. 

Pho».A. 

Huraulite, 

24 

14 

16 

h\Le. 

8 

38 

Phos.  of  mangan. 

25 

14 

• 

2 

25 

34 

Molybdena. 

Mdybd. 

Sulphur. 

Sulphuret  of  molyb- 
dena. 

.60 

40 

,  . 

, 

Oxygen. 

Oxide  of  molybdena, 

.85 

15 

• 

• 

Tin. 

Tin. 

Oxygen. 

Copper. 

Iron. 

Oxide  of  tin. 

79 

21 

• 

. 

Sulphuret  of  tin, 

36 

Sulph. 

26 

36 

2 
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Tungst. 

Oxygen. 

Tungsten. 

Oxide  of  tungsten^ 

86 

14 

• 

• 

• 

Titanium. 

Titan. 

Oxygen. 

Iron. 

Silica. 

lime. 

Anatase, 

— 

.    . 

• 

Rutile, 

— 

— 

, 

• 

Iserine, 

45 

16 

36 

3 

Brookite, 

— 

— 

— 

• 

Crichtonite, 

— * 

— • 

— 

.' 

Mangan. 

Ilmenite, 

59 

10 

30 

, 

1 

Mohsite, 

— 

— 

— 

. 

Sphene, 

.33 

, 

• 

34 

33 

. 

Tit.  A. 

Water. 

Cerium. 

Uran. 

Pjrochlore, 

63 

10 

4 

Iron,  &c. 

5 

13 

5 

Zircon. 

^schynite, 

56 

4 

4 

12 

ftYttria. 

4 

20 

Polymignite, 

53 

• 

12 

16 

4 

15 

Cerium. 

Cerium. 

Oxygen. 

Silica. 

Water. 

Lime. 

Iron. 

Cerite, 

54 

15 

18 

10 

2 

1 

Silicate  of  cerium, 

— 

— 

— 

• 

&Alum. 

Allanite, 

19 

15 

33 

3 

26 

4 

Torrelite, 

11 

8 

33 

4 

28 

ftYttria. 

16 

Orthite, 

16 

6 

36 

8 

24 

10 

&  Carbon. 

Pyrorthite, 

12 

4 

11 

27 

5 

Garb.  A. 

41 

Carbon,  of  cerium, 

60 

16 

Lime. 

13 

11 

Fluor.  A. 

Yttria. 

Yttro-cerite, 

14 

4 

47 

, 

25 

10 

Fluate  of  cerium, 

66 

17 

• 

16 

1 

Uranium. 

Uran. 

Oxygen. 

Silica. 

Iron. 

Water. 

Sulp.Lead 

Pitchblende, 

82 

5 

5 

Lime,  &c. 

3 

5 

Phofl.  A. 

Uranite, 

55 

7 

7 

1 

15 

15 

Chalkolite, 

55 

8 

Garb.  A. 

. 

Cop^r. 

15 

16 

Carbon,  of  uranium, 

— 

Sulp.  A. 

• 

'• 

. 

Johannite, 

— 



. 

. 

— 

Tantalum. 

Tantal. 

oxygen. 

Iron. 

"T 

YUria. 

Tantalite, 

81 

4 

Yttrotantalite, 

51 

4 

4 

Cerium. 

Tin/&c. 

37 

Lime. 

4 

Ziroonia. 

Fergusonite, 

'44 

5 

3 

3 

42 

3 
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Chrome. 

Oxygen. 

Iron. 

"~" 

Chrome. 

Oxide  of  chrome, 

70 

30 

• 

, 

• 

Alumina. 

Chromate  of  iron, 

39 

28 

26 

• 

• 

7 

Bismuth. 

Bisnuth. 

Sulphur. 

Copper. 

Lead. 

Native  bismuth, 

100 

• 

• 

, 

Sulphuret  ofbismuth, 

81 

19 

• 

, 

• 

Cupreous  bismuth, 

49 

13 

38 

• 

. 

Needle  ore, 

43 

15 

12 

30 

• 

Oxide  of  bismuth. 

90 

Oxygen. 
10 

Silica. 

Iron. 

Phot.  A. 

Bismuth-blende, 

62 

9 

23 

2 

Sulphur 

4 

TeUur. 

SUver. 

Telluric-bismuth, 

64 

. 

• 

31 

3 

2 

Arsenic. 

Arsenic 

Oxygen. 

Iron. 

Antimonjp 

Native  arsenic, 

96 

, 

1 

, 

• 

3 

Oxide  of  arsenic. 

76 

24 

Qnlnhnv 

• 

. 

. 

Sulphuret  of  arsenic, 

70 

ouipnuT. 

• 

• 

• 

Nickel. 

Arsenical  pyrites. 

65 

5 

28 

• 

• 

2 

Chbale. 

Cobalt. 

Arsenic. 

Sulphur. 

Water. 

Iron. 

Bright  white  cobalt, 

34 

44 

20 

• 

2 

Tin-white  cobalt, 

22 

75 

• 

• 

3 

Bismuth. 

Bismuth  cobalt  ore, 

10 

78 

3 

• 

5 

4 

Sulphuret  of  cobalt. 

44 

• 

Oxygen. 

39 

• 

4 

Cop^. 

Earthy  cobalt, 

61 

16 

Arsen-A. 

23 

• 

Cobalt  bloom, 

31 

9 

38 

22 

• 

Lime. 

Magnesia. 

Roselite, 

— 

— 

Sulpb.A. 

— 

— 

— 

Sulphate  of  cobalt, 

23 

6 

41 

• 

mehel. 

NickeL 

Sulphur. 
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Water. 

Alumin. 

Sulphuret  of  nickel, 

65 

36 

• 

• 

.. 

Antimonial  nickel. 

28 

16 

56 

Aisenic. 

• 

• 

Arsenical  nickel. 

44 

1 

Oxygen. 

66 

Anen.A. 

• 

• 

Nickel  ochre. 

30 

8 

37 

Silica. 

26 

• 

Lime,  &c. 

Pimelite, 

13 

3 

35 

38 

6 
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Silver. 

Sulphur. 

Antim. 

Iron. 

Copper. 

Silver. 

Native  silver, 

100 

• 

. 

. 

. 

Antimonial  silver, 

84 

• 

16 

Tellur. 

• 

Telluric  silver. 

63 

. 

37 

. 

Sulphuret  of  silver. 

87 

13 

. 

• 

Flexible  sul.  of  silver, 

— 

— 

. 

— 

Stembergite, 

33 

33 

Antim- 

34 

Brittle  sul.  of  silver, 

68 

16 

14 

2 

Sul.  of  gilver  and  } 

antimony,            / 

Arsenic. 

Polybasite, 

65 

17 

5 

. 

'    9 

4 

Red  silver. 

J  60 
^65 

23 

20 

17 

• 

• 

15 

Miargyrite, 

37 

22 

40 

. 

i 

Sul.   of  silver  and 

copper. 

53 

16 

Bismuth 

• 

31 

Lead. 

Bismuthic  silver, 

15 

17 

Selenium. 

28 

6 

• 

34 

Seleniuret  of  silver. 

69 

26 

• 

• 

• 

5 

Seleniuret  of  silver 

Carb.A.&c 

and  copper, 

39 

28 

Iodine. 

• 

• 

24 

9 

Iodic  silver. 

— 

— 

Antim. 

• 

• 

Carb.  A. 

Carbonate  of  silver. 

73 

• 

15 

• 

• 

12 

Mur.  A.i 

Muriate  of  silver, 

72 

• 

• 

6 

• 

22 

Arsen.  A. 

Gansekothig-erz, 

— 

• 

• 

— ■ 

• 

— 

Copper. 

Copper. 

Sulphur. 

Iron. 

Arsenic. 

Native  copper. 

100 

. 

• 

Sulphuret  of  copper, 

78 

19 

3 

Kupferindig, 

65 

33 

2 

Bi-sulpb.  of  copper. 

67 

33 

• 

Purple  copper, 

62 

23 

15 

Grey  copper. 

48 

13 

25 

14 

Copper  pyrites, 

33 

36 

31 

S^len. 

, 

Seleniuret  of  copper, 

60 

• 

' 

40 
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Copper.    Oxygen. 


Iron.    Carb.  A.  Water. 


Copper, 
Red  oxide  of  copper. 
Black  qopper, 
Blue  carb.  of  copper, 
Green  carb.  of  copper. 

Chrysocolla, 
Dioptase, 

Sulphate  of  copper, 

Brochantite, 

Kupfersammterz, 

Muriate  of  copper, 

Phosphate  of  copper, 
Hydrous    phosph.l 
of  copper,  J 

Arseniate  of  copper, 
Euchroite, 

Kupferschaum, 

Erinite, 

Skorodite, 

Gold. 
Native  gold, 

Platina. 

Native  platina^ 

Palladium. 
Native  palladium. 

Iridium, 

Native  iridium, 

Iridium  and  osmium, 
Tellurium. 

Native  tellurium. 

Graphic  tellurium. 
Yellow  tellurium, 

Black  tellurium, 
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80 
55 
57 

35 
38 

25 
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57 
51 
50 

29 
38 

37 

47 
18 

Gold. 
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Platina. 
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Palled. 
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Jridium. 
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Iridium. 

47 

Tellur. 

92 
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45 
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14 
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11 

7 

15 
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13 
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10 
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Osmium. 

49 

Gold. 
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Iron. 
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26 
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Sulph.A. 

32 
17 

Mur.  A. 
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Phos.  A. 

28 

22 

Ar8en.A, 
28 

38 
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34 
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Rhod. 

3 

SUver. 

12 

8 


Iron. 

1 

Iron. 

7 

Lead. 

2 

20 
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9 
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14 

36 

12 

17 

7 
15 
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19 

18 

5 
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Tin«&c. 

3 

Zinc. 


Carb.' of 
Lime. 

10 

Alumina. 

2 


Sulphur. 


11 


Antim. 
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Antim.    Sulphur 

.      Iron. 

Lead. 

j 

Antimony/. 

Native  antimony, 

100 

• 

• 

. 

. 

Berthierite, 

53 

31 

16 

, 

, 

Sulphuret  of  anti- 

mony, 

74 

26 

• 

• 

. 

Jamesonite, 

35 

23 

2 

40 

, 

Plasionite, 
Zinkenite» 

38 

22 

, 

40 

■  • 

45 

23 

• 

32 

, 

• 

Oxygen 

Red  antimony, 

75 

20 

. 

, 

5 

Oxide  of  antimony, 

84 

• 

• 

• 

16 

•Water. 

Antimonial  ochre, 



, 

, 

• 

, 

Antimonphyllite, 

— 

• 

• 

• 

Lead. 

Lead. 

Sulphur.  !  Water 

Antim. 

Native  lead, 

Sulphuret  of  lead. 

84 

16 

• 

. 

• 

Bournonite, 

41 

20 

• 

. 

26 

Copper. 

13 
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Under  this  head  are  included  such  minerals  as  consist  of  one 
earth  or  more,  together  with  such  occasional  and  variable  pro- 
portions of  iron,  manganese,  water,  and  even  of  acids,  as  in- 
duce the  conclusion  that  they  are  only  accessory  constituents. 
We  shall  begin  with  silica  in  its  purest  form,  as  being  the  old- 
est and  most  abundant  mineral,  and  as  affording  the  most  simple 
arrangement ;  and  then  proceed  to  such  as,  by  the  most  au- 
thentic analyses,  appear  to  consist  chiefly  of  siUca.  Those  of 
which  alumina  forms  the  greatest  proportion  succeed,  as  being 
the  earth  next  in  age  and  abundance.  Magnesia  follows ;  then 
such  minerals  as  consist  primarily  or  in  part  of  zirconia,  or  glu- 
cina,  or  lastly  of  yttria. 


QUARTZ. 
Quarz,  W.  and  H.    Rhombohedral  Quartz,  M. 

Pure  silica  accidentally  mixed  with  minute  proportions  of  me- 
tallic oxides, — ^firom  whence  the  fine  colours  of  this  species  are 
derived. 

Rock  Crystal.  Amethyst. 

Silica  96-375  97-50 

with  a  trace  of  ferriferous  alumina     Oxide  of  iron      075 

and  manganese.    Bucholz.  Alumina  0*25  Rose. 

Sp.  Gr.  2-6.     H.  =  70. 

Of  quartz  there  are  many  varieties,  most  of  which  the  older 
mineralogists  described  as  distinct  species.  Some  of  these  differ 
considerably  in  their  external  characters ;  others  nearly  agree  : 
they  are  all  sufficiently  hard  to  scratch  glass,  and,  when  compact 
enough,  they  give  fire  with  steel ;  they  do  not  yield  to  the  knife ; 
and  alone  are  infusible  before  the  blowpipe,  by  exposure  to 
which  the  coloured  varieties  generally  lose  their  colour. 

Quartz  occiu-s  massive  and  crystallized ;  also  stalactitic,  pseu- 
domorphous;  spongiform,  granular,  compact,  &c. 
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Crystallized  Quartz.  Berg-crystal,  Gemeiner  Quarz,  W. 
Quarz  Hyalin,*  H.  There  is  no  specific  difference  between 
common  quartz  and  rock  crystal.  The  latter  term  was  formerly 
confined  to  the  large  transparent  crystals  of  Madagascar,  the 
Alps,  &c. ;  but  the  small  and  even  minute  transparent  crystals 
occurring  in  almost  all  metalliferous  veins  do  not  differ  from  rock 
crystal,  either  in  chemical  or  external  characters. 

The  common  form  of  crystaUized  quartz  is  a  six-sided  prism 
terminated  by  six-sided  pyramids  (fig.  6);  the  two  pyramids 
joined  base  to  base  (fig.  3)  without  an  intervening  prism  are  less 
frequent.  The  crystals  may  be  cleaved,  presenting  brilliant  sur- 
faces, parallel  to  all  the  planes  of  the  six-sided  pyramid  ^fig.  3), 
which  might  therefore  be  considered  as  the  primary  form  of 
quartz,  but  the  obtuse  rhomboid  has  been  adopted  as  more  simple : 
the  connection  between  this  rhomboid  and  the  six-sided  pyramid 
will  be  perceived  by  consulting  figs.  1,  2,  and  3.  The  angles  of 
the  primary  rhomboid  are  94**  IS'  and  85**  45^,  according  to  co- 
inci^ng  measurements  by  the  reflecting  goniometer,  taken  both 
on  cleavages  and  natural  planes.  The  cross  fracture  is  often 
perfectly  conchoidal.  From  two  pieces  rubbed  together  in  the 
dark,  a  phosphorescent  light  is  produced,  and  a  faint  empyreu- 
matic  odour  is  at  the  same  time  emitted. 

1.  2.  3.  4.  5.  6. 


7. 


10. 


11. 


12. 


Fig.  i,  the  primary  rhomboid.  Fig.  2,  the  lateral  angles  replaced  by 
triangular  pluies ;  which  are  complete  in  fig.  3,  having  converted  the 
rhomboid  into  a  dodecahedron  with  triangular  planes.  Fig.  4  shows  the 
small  triangular  planes  connected  with  four-sided  planes,  which  are  pa- 
rallel with  the  axis  of  the  crystal.  Fig.  5,  the  four-sided  plane  com- 
plete. Fig.  6.  the  four-sided  plane  elongated,  being  the  common  crystal 
of  quartz.  Fig.  7  shows  a  rhombic  plane  on  each  of  the  lateral  angles 
of  the  dodecahedron ;  this  very  rare  form  has  been  observed  among  the 


•  The  meaning  of  the  term  Quartz  is  not  known  ;  Hyalin,  from  its 
vitreous  aspect. 
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Bornholm  diamonds.  Fig.  8  exhibits  an  irregular  four-sided  plane  on  the 
upper  left  comer  of  each  plane  of  the  prism  of  a  common  crystal ;  if  the 
crystal  were  drawn  complete,  the  same  plane  would  be  shown  on  the  lower 
right  comer.  Fig.  9  presents  the  same  plane  on  the  upper  right  comer, 
which  frequently  occurs :  these  planes  are  mostly  seen  in  combination 
with  the  rhombic  planes  of  fig.  7.  Fig.  10  shows  the  replacement  of  the 
edges  between  the  lateral  and  terminal  pUnes,  by  four  planes :  these 
mostly  occur  in  combination  with  the  four<.sided  planes  of  figs.  8  and  9. 
Fig.  11  presents  one  of  the  four  planes  increased  ;  tending  to  a  very- 
acute  six-sided  pyramid,  capped  by  the  common  pyramid.  Fig.  12  shows 
the  replacement  of  the  apex  of  the  common  pyramid  by  six  planes,  form- 
ing  a  very  obtuse  pyramid. 

PonP ..  94"  15' 

g  1 103  20  H. 

P  on  Ar  1  or  ^  1  on  ^  2  160   5 

Ic2 gZ  16630 

Ar3 ^4  16220 

Ar4 gh  149  20 

Pori'lon^? 141  40  H. 

e^ne 120 

P  on  i  1  or  ^  1  on  A  1    166      eg, 

Vorg  1  on  I  2 15120 

P  on  A  3  or  ^  1  on  t  4  151  16 

h4 t  6  14860 

A  6 t  6  142  20 

honb 126  10 

P  on  6  or  ^  lone 16016 

d2ond2 17916 

d2ongl 17930 


The  planes  h  h  tend  to  an  obtuse  rhomboid,  or,  in  connexion  with  c,  to 

an  obtuse  six-sided  prism. 
The  planes  Ar  1  to  4  to  acute  rhomboids,  or,  in  connexion  with  ^  2  to  6, 

to  six-sided  pyramids  more  acute  than  the  common  one. 
The  planes  A  1  to  6  and  i  1  to  6  occasionally,  though  rarely,  occur  on  the 

same  crystaL 
The  planes  n  and  o  are  always  convex :  d  d  are  always  minute  and  rough. 
The  planes  o  o  sometimes  replace  only  the  alternate  edges  of  the  prism. 

The  finest  specimens  of  crystallized  quartz,  or  rock  crystal, 
occur  in  Savoy,  Dauphine,  and  elsewhere  among  the  Alps,  form- 
ing drusy  cavities  in  mica  slate;  gigantic  crystals  have  been 
brought  from  Madagascar  and  the  Brazils;  while  the  smaller,  but 
often  most  transparent  and  perfect,  are  of  frequent  occurrence  in 
metalliferous  veins.  Beautifully  limpid  crystals  occur  imbedded 
in  primitive  marble  at  Carrara,  and  very  brilliant  specimens  at 
Cape  Diamond,  near  Quebec.  The  species  quartz  does  not  by 
any  means  abound  in  varieties  of  crystalline  form,  and  yet,  owing 
to  the  disproportionate  size  of  the  faces,  its  crystals  offer  consider* 
able  diversity  of  appearance.  Rock  crystals  sometimes  present 
beautiful  iridescences,  both  superficially  and  internally;  when 
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external,  it  is  supposed  to  arise  from  the  deposit  of  some  metallic 
oxide,  probably  of  iron  ;  when  internal,  it  is  the  refraction  of  light 
in  consequence  of  fissures  in  the  crystal ;  and  it  will  often  be 
found  that  these  fissures  are  straight,  and  parallel  with  one  or 
other  of  the  planes  of  the  pyramid.  This  appearance  may  be 
produced  by  plunging  a  heated  crystal  into  cold  water ;  the  la- 
minse  then  partially  separate  parallel  to  the  natural  joints.  Ano- 
ther interesting  peculiarity  of  quartz  is  its  frequent  occurrence 
in  pseudomorph(ms  crystals ;  at  Schneeberg  in  Saxony,  it  assumes 
the  forms  of  various  calc-spars ;  at  Beeralstone  in  Devonshire, 
those  of  certain  fluors ;  at  Montmartre,  near  Paris,  that  of  lenti- 
cular gypsum,  &c. 

In  the  massive  state,  quartz  is  a  most  abundant  mineral,  form- 
ing extensive  veins  in  primitive  and  transition  rocks,  and  being 
consequently  diffused  over  almost  every  quarter  of  the  globe. 
Sandstone,  or  granular  quartz,  is  almost  pure  silica,  any  mi- 
nute portions  of  foreign  matter  united  with  it  being  merely  a 
mechanical  admixture.  Near  Villa  Ricca  in  Brazil,  a  variety  of 
sandstone  occurs  in  thin  strata,  which  are  remarkable  for  their 
flexibility,  a  property  apparently  arising  from  small  scales  of  mica 
disposed  throughout  its  mass.  The  minute  particles  of  pure 
white  sand  are  likewise  quartz  in  a  state  of  disintegration,  resulting 
from  the  destruction  of  this  species.  Such  are  the  sands  of  the 
coast  of  Norfolk,  and  of  Alum  Bay  in  the  Isle  of  Wight,  so  largely 
used  in  the  making  of  glass :  a  somewhat  similar  sand  is  found  in 
the  caverns  of  Reigate  in  Surrey. 

Crystals  of  quartz  are  occasionally  found  enclosing  foreign  sub- 
stances— as  water,  air,  bitumen,  schorl,  asbestus,  actynolite,  crys- 
tallized titanite,  and  oxide  of  iron. 

The  following  sub-species  have  been  distinguished. 

Avanturine.  Quarz  hyalin  avanturine,  H.  A  variety  of 
quartz  rock,  including  small  laminae  of  mica,  which,  when  polished, 
presents  a  shining  spangle-like  appearance.  The  most  common 
colour  of  the  base  is  brown,  or  reddish  brown,  enclosing  spangles 
of  a  gold  colour,  as  in  the  variety  from  Cape  de  Gatte  in  Spain ; 
occasionally  it  exhibits  a  fine  green  tint. 

Prase.  Quarz  hyalin  vert-obscur,  H.  This  variety  derives  its 
dark  leek-green  colour  (whence  its  name  from  the  Greek)  from 
an  admixture  of  amphibole.     It  only  occurs  massive,  and  that 

Principally  in  the  iron  mines  of  Breitenbrunn,  near  Schwartzen- 
erg,  in  Saxony. 

Milk  Quartz,  Quarz  hyalin  laiteux,  H.,  and  Bose  Quartz, 
Quarz  hyalin  rose,  H.  Occur  massive,  and  are  only  distinguished 
by  their  colour ;  the  former,  as  its  name  denotes,  presents  a 
milky  aspect,  while  the  latter  has  frequently  a  fine  rose-red  tint, 
which  is  supposed  to  be  derived  from  a  minute  admixture  of 
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manganese.  It  occurs  in  granite  at  Rabenstein  in  Bavaria,  at 
Abo  in  Finland,  and  near  Connecticut  in  America ;  when  cut  and 
polished,  it  forms  a  handsome  ornamental  stone. 

Violei  Quartz.  AmethysL  Quarz  hyalin  violet,  H.  Ame- 
thyst chiefly  differs  from  common  quartz  in  its  colour,  which  is 
purplish  violet,  supposed  to  be  derived  from  a  minute  proportion 
of  iron  and  manganese,  which  it  contains ;  it  becomes  white  and 
.  opalescent  by  long  exposure  to  heat.  The  best  amethysts  are 
brought  from  Cambay  in  India,  from  Siberia,  Ceylon,  and  Persia, 
where  they  are  found  both  lining  the  cavities  of  geodes,  and  in 
rolled  masses.  Of  inferior  transparency  and  hue,  they  occur  in 
Sweden,  the  Hartz,  Bohemia,  Transylvania,  in  agate  balls  at 
Oberstein  in  Germany,  in  large  crystalline  groups  near  Cork,  and 
in  several  parts  of  the  United  States. 

Yellow  Quartz.  Quarz  hyalin  jaune,  H.  Is  of  various  shades 
of  yellow,  and  nearlv  transparent.  Splendid  specimens  have 
been  found  at  Cairngorum  in  Inverness-shire,  whence  the  trivial 
name  frequently  applied  by  lapidaries  to  this  variety. 

Brown  Quartz,  Quarz  hyalin  enfum^,  H.  Closely  allied  to 
the  last,  but  less  transparent,  and  more  common. 

Ferruginous  Quartz.  Eisenkiesel,  W.  Quarz  hyalin  rubi- 
gineux,  H.  Iron  flint,  J.  This  variety  presents  several  shades 
of  yellow  and  red,  and  occurs  both  massive  and  crystallised.  It 
is  opake ;  gives  sparks  with  steel ;  and  consists  chiefly  of  silica, 
with  about  5  per  cent,  of  iron.  Eisenkiesel  is  found  in  Bohemia, 
in  iron-stone  veins  in  the  Hartz,  and  at  Altenberg  in  Upper 
Saxony. 

Eadiated  Quartz  occurs  in  crystals  which  are  closely  aggre- 
gated, and  which  radiate  from  a  point 

Fihrous  Quartz  is  produced  when  the  composition  presents 
thin  columnar  particles.  The  Cat's  Eye  is  a  variety  of  this,  in* 
terspersed  with  thin  filaments  of  asbestus,  which,  when  the  stone 
is  cut  en  cabochony  presents  a  peculiar  opalescent,  or  (as  the 
French  term  it)  chatoyant  streak  of  light.  It  is  usually  of  a 
greyish  or  greenish  colour,  but  often  brown  and  red;  it  con- 
tains small  portions  of  alumina  and  lime,  derived  from  the  as- 
bestus which  traverses  its  mass;  is  generally  translucent,  and  is 
frequently  employed  as  an  ornamental  stone.  Its  principal  loca- 
lities are  Ceylon  and  the  Malabar  coast. 

Spongiform  Quartz.  Schwimmstein,  W.  Float-stone,  J.  The 
quarz  neetique  a£  Haiiy  is  described  as  occurring  in  beds  of  flint 
in  chalk,  at  St  Ouen  near  Paris.  It  presents  a  spongy  or  porous 
appearance ;  consists  of  numerous  minute  white  or  greyish- white 
crystals ;  scratches  glass  ;  and,  as  its  name  indicates,  possesses 
the  property  of  swimming  on  water,  at  least  until  the  air  con- 
tained in  its  numerous  cavities  is  displaced.  It  has  also  been 
observed  under  different  forms  in  some  of  the  Cornish  mines.  It 
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consists,  according  to  Vauquelin,  of  98  silica,  and  2  carbonate  of 
lime. 

Hyalite.*  Mulier's  Glass.  Quarz  hyalin  concretionn^,  H. 
It  occurs,  in  white  and  transparent  botryoidal  masses,  or  in  stalac- 
tites ;  has  a  vitreous  lustre,  is  brittle,  but  is  as  hard  as  quartz. 
Specific  gravity  about  2'4.  It  is  infusible  by  itself  before  the 
blowpipe ;  and  consists,  according  to  Bucholz,  of  silica  92,  water 
6*3,  with  a  trace  of  alumina.  This  singular  mineral  is  chiefly 
found  investing  or  lining  the  cavities  of  trap  or  basaltic  rocks. 
It  occurs  in  amygdaloid  near  Frankfort-on-the-Maine,  at  Schem* 
nitz  in  Hun^^ary,  and  imbedded  in  clinkstone  at  Waltsch  and 
other  places  m  Bohemia. 

Siliceous  Sinter.  Kieselsinter,  W.  Quarz  agathe  concretion- 
n^e  thermog^ne,  H.  Consists  of  silica  98*0,  alumina  1*5,  iron 
0*6— Klaproth.  Sp.  Gr.  about  1*8.  The  common  colours  of  this 
mineral  are  white,  greyish-white,  and  yellow.  It  is  light,  brittle, 
dull,  commonly  porous,  with  a  fibrous  texture,  although  sometimes 
sufficiently  compact  to  admit  of  a  conchoidal  fracture ;  lustre 
pearly.  Per  se  infusible  before  the  blowpipe.  It  occurs  abun- 
dantly around,  and  is  deposited  by,  the  hot  springs  of  Iceland. 

A  variety  of  this  is  the  Pearl  sinter  or  Fiorite,  which  occurs  in 
stalactitical,  cylindrical,  botryoidal,  and  globular  masses,  of  a  white, 
yellowidi-white,  or  greyish  colour  5  externally  it  is  smooth  and 
shining,  internally  glistening  with  a  pearly  lustre ;  fracture  fiat 
conchoidal ;  translucent  on  the  edges ;  not  so  hard  as  quartz ;  and 
infusible  before  the  blowpipe  without  addition.  It  consists  of 
96  silica,  2  alumina,  and  2  lime.  It  occurs  in  volcanic  tufa 
and  pumice,  in  the  Vicentine ;  the  Florentine  dominions  ;  and  in 
other  volcanic  districts  of  Italy. 


OPAL. 

Opal,W.  Quarz  Ilesinite,H.  Silex  Opale,  Bt.  Uncleavable  Quartz,  M. 
Sp.  Gr.  209. 

Opal,  like  quartz,  consists  chieflyof  silica  and  water;  but  ana- 
lysis generally  indicates  a  greater  quantity  of  the  latter  than  in 
quartz.  Its  occasional  resinous  lustre  is  probably  the  origin  of 
Haiiy's  appellation.  None  of  its  varieties  are  sufficiently  hard  to 
give  fire  with  steel. 

1.  Precious  Opal.  Noble  Opal.  Edleropal,  W.  Quarz  re- 
sinite  opalin,  H.  This  beautiful  mineral  is  of  a  white,  bluish, 
or  yellowish- white  colour,  and  when  viewed  by  transmitted  light 


*  From  the  Greek,  in  aUusion  to  its  glassy  appearance. 
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is  yellow.  It  exhibits  brilliant  and  changeable  reflections  of 
green,  blue,  yellow,  and  red.  This  play  of  colours  has  not  been 
satisfactorily  accounted  for ;  Sir  D.  Brewster  supposes  it  to  be 
owuig  to  the  refraction  and  reflection  of  light  in  certain  open- 
ings in  the  interior  of  the  mass,  which  are  not  fissures,  but  pos- 
sess an  uniform  shape.  It  is  translucent ;  fracture  conchoidal, 
with  a  vitreous  or  resinous  lustre ;  easily  broken,  but  scratches 
glass.  Before  the  blowpipe  it  decrepitates,  and  loses  its  colours. 
The  Hungarian  consists,  according  to  Klaproth,  of  90  silica,  and 
10  water :  this  water,  however,  is  believed  (in  common  with  the 
water  found  in  other  siliceous  minerals)  to  be  purely  hygrome- 
tric,  and  therefore  to  vary  with  the  state  of  the  atmosphere.  It 
occurs,  accompanied  by  common  opal,  imbedded  in  porph3nry,  at 
Czervenitza  in  Hungary ;  in  trap-rocks  in  the  Faroe  Islands ;  at 
Freyberg  in  Saxony ;  and  at  Gracias  a  Dios,  in  the  province  of 
Honduras,  in  America,  whence  it  has  been  brought  in  specimens 
of  considerable  size,  and  of  great  splendour. 

2.  Fire  Opal.  Quarz  resinite  girasol,  H.  Silex  girasol,  Bt. 
Is  found  with  the  noble  opal  in  Hungary,  but  is  much  scarcer. 
It  differs  from  the  precious  in  possessing  only  bright  hyacinth-red 
Qnd  yellow  tints  when  turned  towards  tiie  light.  It  occurs  prin- 
cipally at  Zimapan  in  Mexico,  and  in  the  Faroe  Islands. 

3.  Common  Opal.  Gemeineropal,W.  Quarz  resinite  common, 
H.  Silex  resinite,  Bt.  Presents  various  shades  of  white,  green, 
yellow,  and  red,  but  is  entirely  devoid  of  the  play  of  colours  pe- 
culiar to  noble  opal.  In  hardness,  translucency,  fracture,  and 
specific  gravity,  it  corresponds;  and  its  constituents  are,  92*0 
silica,  7*75  water,  and  0-25  oxide  of  iron.  It  occurs  abundantly 
at  Telkobanya  and  elsewhere  in  Hungary,  forming  short  irregu- 
lar beds  which  traverse  porphyry;  in  Faroe  occupying  the  cavities 
of  amygdaloidal  rocks ;  in  Ireland,  at  the  Giant's  Causeway ;  and 
in  many  parts  of  the  Hebrides. 

4.  Semi-Opal.  Halb-opal,  W.  Quarz  resinite  hydrophane, 
H.  ?  Differs  from  the  last  in  being  more  opake ;  the  translucent 
cy,  however,  of  some  varieties  is  increased  by  immersion  in  water, 
particularly  when  in  thin  fragments.  It  occurs  of  various  shades 
of  white,  grey,  yellow,  brown,  and  green.  When  compact,  the 
fracture  is  flat  conchoidal.  According  to  Klaproth,  it  consists  of 
85*0  silica,  1*0  carbon,  1*75  oxide  of  iron,  8  ammoniacal  water,  and 
a  small  portion  of  bitumen.  It  is  found  in  amygdaloid  in  the 
Faroe  Isles,  Iceland,  &c.  associated  with  common  opal ;  also  near 
Frankfort ;  and  in  some  of  the  metalliferous  veins  of  Cornwall. 

5.  Wood-Opal.  Holz-opal,  W.  Quarz  resinite  xyloide,  H. 
This  variety  is  remarkable  for  its  ligneous  appearance.  It  pre- 
sents several  tints  of  white,  grey,  brown,  and  black;  and  in  frac- 
ture, translucency,  and  lustre,  does  not  materially  differ  from 
semi-opal,  although  somewhat  harder.     It  occurs  occasionally 
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forming  large  trees,  in  the  pumice  conglomerates  of  Neusohl  and 
Kremnitz  in  Hungary;  in  trap-rocks  in  Transylvania  and  the 
Faroe  Islands ;  and  in  Van  Diemen's  Land. 

6.  Ferruginous  Opal.  Opal-jasper,  W.  Jaspe-opal,  Br.  Jas- 
per-opal, J.  The  ferruginous  is  distinguished  from  common  opal 
by  its  colours,  which  are  deep  shades  of  red,  yellow,  and  grey  $ 
and  by  being  opake,  or  only  feebly  translucent  on  the  edges.  Its 
fracture  is  fmt  conchoidal.  It  does  not  become  white  before  the 
blowpipe.  A  variety  from  Telkobanya  yielded  to  Klaproth  silica 
43*5,  oxide  of  iron  47'0,  water  7*5.  It  occurs  in  porphyry  near 
Telkobanya  and  Tokay  in  Hungary ;  in  the  Saxon  Erzgebirge ; 
at  Dominica ;  and  in  St  Helena. 

7.  Hydrophane.  Quarz  resinite  hydrophane,  H.  A  variety  of 
opal  devoid  of  transparency,  but  assuming  it  when  immersed  in 
water  or  any  other  transparent  fluid  (whence  its  name,  from  the 
Greek) ;  emitting  at  same  time  numerous  globules  of  air,  and 
becoming  considerably  heavier.  It  adheres  to  the  tongue ;  and 
consists,  according  to  Klaproth,  of  93*1  silica,  1*6  alumina,  5*0 
water  and  inflammable  matter.  It  occurs  in  Hungary,  in  Bucharia, 
and  at  the  Giant's  Causeway,  in  small  masses  resembling  moun- 
tain-cork, which  are  quite  opake  until  immersed  in  water,  when 
they  dilate  and  become  translucent. 

8.  Menilite.  Quarz  resinite  subluisant,  brunatre,  H.  Menilite 
is  a  variety  of  semi-opal,  occurring  in  compact  reniform  masses 
of  a  brown  colour ;  structure  slaty ;  somewhat  translucent ;  and 
found  in  beds  of  adhesive  slate  at  Menil-montant,  near  Paris. 
From  the  resemblance  of  its  darker  varieties  to  pitch,  it  is  some- 
times called  the  Pitchstone  of  Menil-moniant,  It  consists,  ac- 
cording to  Klaproth,  of  85*5  silica,  1  alumina,  11  water  and  inflam- 
mable matter,  with  small  portions  of  lime  and  oxide  of  iron. 


FLINT. 

Feuerstein,  W.    Quarz  Agathe  Pyromaque,  H.    La  Pierre  k  Feu,  Br. 

Consists  of  about  ninety-eight  per  cent,  of  silica,  with  minute 
proportions  of  oxide  of  iron,  lime,  alumina,  and  water. — Klaproth. 
Sp.  Gr.  about  2*59. 

Flint  is  of  various  shades  of  grey,  yellow,  and  black.  It  is 
somewhat  harder  than  common  quartz,  which  it  scratches ;  is 
rarely  laminated,  and  therefore  may  be  broken  with  nearly  equal 
ease  in  every  direction :  is  brittle  when  first  taken  from  the  na- 
tive bed,  but  becomes  harder  by  exposure ;  has  a  flat  conchoidal 
fracture,  and  feeble  lustre  :  thin  fragments  of  the  black  varieties . 
are  very  translucent,  and  sharp.  It  is  infrisible,  but  whitens  and 
becomes  opake  when  exposed  to  heat* 
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In  the  chalk  formation  it  occurs  in  regular  beds,  and  consists 
either  of  nodules  or  flat  tabular  masses ;  the  difls  near  Dover 
present  fine  examples  of  this.  Flint  is  also  abundant  in  alluvial 
deposits  in  the  neighbouriiood  of  chalk,  as  in  France  and  the  north 
of  Ireland.  It  is  o&n  found  enclosing  sponges,  alcyonia,  echinites, 
and  other  fosdl  remains.  By  exposure  to  the  action  of  air  and 
water  it  becomes  yellowi  and  is  then  termed  ftrrugmfms  JUnt ; 
such  for  the  most  part  are  the  flints  of  our  gravel  beds,  which, 
have  been  rounded  by  attrition. 


CALCEDONY.* 

KalzedoD,  W.    Quarz  Agathe  Calcedoine,  H.    Calcedoine,  Br. 

Consists  of  silica  and  alumina. 

Faroe. 
Silica  84-0 

Al  umina       1 6*0 — Bergman. 
Sp.  Gr.  about  2-6. 

Calcedony  presents  various  shades  of  white,  grey,  yellow,  brown, 
green,  and  blue, — the  colour  for  the  most  part  being  uniform.  It 
occurs  massive ;  forming  veins ;  in  nodules ;  and  also  botryoidal 
and  stalactitic ;  but  never  crystallized.  It  is  commonly  semi-trans- 
parent ;  has  an  even  or  very  flat  conchoidal  fracture ;  is  harder 
than  flint ;  and  is  infusible. 

Splendid  stalactitic  specimens  of  this  mineral  were  at  one  time 
found  in  Trevascus  mine  in  Cornwall ;  Iceland  and  the  Faroe 
Islands  are  now,  however,  its  best  known  localities.  It  also  oc- 
curs in  Ceylon,  in  several  parts  of  India,  in  Siberia,  in  Carinthia, 
Hungary,  and  many  of  the  Hebrides.  Pednandrae  mine  in  Corn- 
wall has  yielded  it  of  a  smalt-blue  colour ;  and  a  variety  present- 
ing the  form  of  hexahedral  crystals,  which,  however,  are  certainly 
pseudomorphous,  has  been  brought  from  Tresztyan  in  Transyl- 
vania. 

The  following  are  considered  varieties  of  calcedony. 

Onyx.\  Consists  of  alternate  layers  of  brown  and  opake  white 
calcedony,  and  is  that  variety  specially  used  in  the  formation  of 
cameos. 

PlasmaX  is  grass-green  and  semi-transparent,  with  a  glistening 

*  So  named  from  the  town  of  Calcedon  in  Upper  Asia,  where  it  was 
collected  by  the  ancients. 

f  According  to  Brongniart,  "  onyx  veut-dire  ongle"^  (the  nail) ;  inferring 
that  this  stone  received  its  name  from  the  two  colours  sometimes  observ- 
able on  the  human  nail. 

X  Plasma,  Greek,  engraving ;  the  stone  having  been  used  by  the  an- 
cients for  that  purpose. 
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lustrdw  It  occors  principally  in  India  and  China,  and  is  brought 
to  thil  country  in  the  ehajpe  of  beads  and  other  ornaments ;  occa- 
»(Hial  specim^s  are  found  among  the  ruins  of  Rome. 

Hdiotrope  Or  Blcodstone  is  usually  deep  green,  and  translucent ; 
with  yellow  or  blood-red  spots  interspersed  through  the  mass. 
Its  colour  is  supposed  to  be  derived  from  green  earth.  It  is  found 
in  Siberia,  Iceland,  in  the  tsle  of  Rum,  and  elsewhere.  Among 
lapidaries  it  is  in  considerable  request. 

ChryaopTCLse  is  of  aa  apple-green  colour ;  translucent ;  mas- 
sive ;  internally  somewhat  glimmering,  or  not  quite  dull ;  and  its 
fracture  is  even,  rarely  aj^oaching  the  conchoidal.  Before  the 
blowpipe  it  loses  its  colour,  becomes  opake,  but  is  infusible  with- 
out addition.  According  to  Klaproth,  it  consists  of  silica  96*16, 
oxide  of  nickel  1*0,  and  minute  portions  of  lime,  magnesia,  alu- 
mina, and  oxide  of  iron, — ^its  colour  being  attributed  to  the 
nickel.  It  has  been  found  exten^vely  at  Kosemutz  in  Silesia,  in 
veins  traversing  serpentine,  and  accompanied  by  calcedony,  opal, 
quartz,  and  pimelite ;  also  at  New  Fane,  in  Vermont,  North 
America.  It  is  much  prized  by  jewellers,  and  is  usually  cut  into 
a  convex  form. 

CachoUmg  is  opake,  of  a  milk  or  yellowish- white  colour ;  ex- 
ternally dull,  but  internally  of  a  somewhat  pearly  lustre ;  it  some- 
times disintegrates  by  exposure,  when  it  adheres  to  the  tongue  ; 
atkd  before  the  blowpipe  is  infusible.  Its  specific  gravity  is  about 
2*2 ;  and  it  appears  to  be  closely  allied  to  hydrophane. 

It  occurs  in  loose  masses  on  the  borders  of  the  river  Cach,* 
in  Bucharia ;  also  with  calcedony  in  the  trap-rocks  of  Iceland ; 
in  the  Faroe  Islands ;  and  in  Greenland. 

Cctmelian.\  Kameol,  W.  Quartz  agathe  cornaline,  H.  Car- 
nelian  and  agate  do  npt  materially  differ.  The  former  is  prin- 
cipally fVom  Arabia,  India,  and  Surinam,  where  it  is  found  in  no- 
dules of  a  dark-grey  colour.  These  are  first  exposed  to  the  sun 
for  some  weeks,  and  then  placed  in  earthen  pots  and  subjected 
to  heat,  which  gives  them  those  hues  which  constitute  their  value 
in  jewellery. 

Agate  is  an  impure  variety  of  calcedony,  of  frequent  occurrence 
in  the  vesicular  cavities  of  amygdaloidal  rocks.  It  presents  the 
most  brilliant  and  the  most  varied  colours,  and,  from  its  hardness 
and  compact  structure,  being  capable  of  receiving  a  high  polish, 
occupies  a  distinguished  position  in  most  collections.  The  pa- 
rallel lines  which  some  agates  exhibit,  when  cut  and  polished, 
much  resemble  those  of  2l  fortification.  In  others  the  colours 
alternate,  as  in  certain  ribbons.    A  variety  from  Saxony  presents 


*  Hence  its  name  of  Cacholoni;. 

t  From  the  resemblance  of  its  colour  to  that  of  flesh. 
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a  brecciated  structure;  and  so  forth.  When  translucent,  and 
containing  appearances  of  aborization,  or  vegetable  filaments, 
but  which  are  ascribed  to  the  infiltration  of  iron  or  manganese, 
it  is  termed  Moeho'Stone  ;  this  is  principally  brought  from  Ara- 
bia. Moss  agaU  is  calcedony  containing  delicate  vegetable  ra- 
mifications of  difierent  shades,  and  occasionally  traversed  by  irre- 
gular veins  of  red  jasper. 

The  most  beautiful  agates  are  found  in  the  trap  rocks  of  Ober- 
stein  ;  some  are  hollow,  and  are  lined  with  crystals  of  amethyst ; 
others  also  include  harmotome.  Agate  is  also  found  in  Saxony, 
Bohemia,  Silesia,  Italy,  Siberia,  and  India.  The  Hill  of  Kin- 
noull  and  the  Isle  of  Skye  are  well-known  Scotch  localities.  Agate 
is  used  both  as  an  ornamental  stone,  and  for  cups  and  mortars  by 
the  chemist.  The  facility  with  which  certain  of  its  lines  imbibe 
moisture  enables  the  lapidary,  by  boiling  it  first  in  oil  and  then 
in  sulphuric  acid,  to  give  it  much  the  resemblance  of  the  onyx. 


JASPER. 

Jaspis,  W.    Jaspe,  H. 

Jasper,  in  a  chemical  point  of  view,  only  differs  from  agate  in 
containing  a  larger  portion  of  iron ;  mineralogically,  it  is  for  the 
most  part  readily  distinguished  by  its  opacity.  Its  prevalent 
colours  are  yellow,  brown,  and  red  of  various  shades,  and  some- 
times green  ;  occasionally  intermixed,  or  in  spots  and  irregular 
veins.  It  has  oflen  a  resinous  lustre,  but  is  sometimes  dull ;  its 
fragments  are  rarely  translucent  on  the  edges ;  is  hard,  and  fre- 
quently brittle ;  and  does  not  fuse  before  the  blowpipe.  It  occurs 
in  many  parts  of  the  Continent,  in  veins  and  beds  both  in  pri- 
mitive and  secondary  mountains  ;  also  in  Cornwall ;  in  the  Pent- 
land  and  Moorfoot  Hills,  and  in  other  parts  of  Scotland. 

Striped  Jasper^  or  Ribbon  Jasper^  presents  green,  yellow,  and 
red  colours,  of  various  shades,  the  most  beautiful  variety  being 
composed  of  equal  and  parallel  layers  of  these  colours.  It  occurs 
principally  in  the  Ural  Moimtains  of  Siberia,  in  Saxony,  and  in 
Devonshire. 

Egyptian  Jaspevy  or  Egyptian  Pebble^  occurs  in  roundish 
masses  which  are  externally  rough,  and  generally  of  a  brown  co- 
lour. Internally  it  exhibits  a  lighter  hue,  which  sometimes  ap- 
proaches to  that  of  cream,  around  which  are  disposed  irregular 
zones  or  bands  of  brown,  sometimes  intermixed  with  nearly  black 
spots,  and  also  with  dentritic  appearances.  It  is  found,  accord- 
ing to  Dr  Clarke,  in  abundance,  together  with  masses  and  de- 
tached fragments  of  petrified  wood,  scattered  over  the  surface 
of  the  sandy  desert  eastward  of  Grand  Cairo,  even  to  the  borders 
of  the  Red  Sea. 
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Porcelain  Jasper,  or  Porcellaniief  is  also  by  some  mineralogists 
considered  a  variety  of  this  species ;  but  it  is  merely  clay  indurat- 
ed by  heat.  It  is  compact,  massive,  and  opake ;  presents  some- 
times a  slaty  structure,  with  a  vitreous,  uneven,  conchoidal  frac- 
ture, and  has  either  a  bluish-grey  or  a  light-fawn  colour.  It 
melts  before  the  blowpipe  into  a  semi-transparent  enamel,  and 
is  therefore  quite  distinct  from  any  of  the  jaspers.  It  occurs 
principally  in  the  neighbourhood  of  coal  seams  which  have  been 
in  a  state  of  combustion,  and  is  abundant  around  Carlsbad  in 
Bohemia.    (Manual.) 


HORNSTONE. 
HomsteiD,  W.    Quarz  Agathe  Groasier,  H. 

A  green-coloured  soft  hornstone,  used  for  the  setting  of  lan- 
cets, yielded  to  Faraday,  silica  71*3,  alumina  15*S,  protoxide  of 
iron  9*3,  and  a  trace  of  lim^. 

This  substance  occurs  massive,  in  nodules,  and  pseudomor- 
phous.  The  massive  has  a  splintery  or  somewhat  conchoidal 
fracture,  and  is  translucent  or  opake ;  is  dull,  or  has  a  glimmer- 
ing lustre  ;  is  scarcely  so  hard  as  quartz ;  and  is  infusible.  Its 
general  colour  is  grey,  which  is  tinged  blue,  green,  brown,  red,  or 
yellow.  In  appearance  it  closely  resembles  compact  felspar : 
hornstone,  however,  is  infusible ;  felspar  is  fusible.  Hornstone 
is  found  in  round  masses  in  limestone  in  the  Tyrol,  forming  veins 
in  Hungary  and  Sweden,  and  presenting  remarkable  pseudomor- 
phous  crystallizations  in  Saxony  and  Bohemia.  It  is  by  most  mi- 
neralogists classed  with  flint. 

LEELITE.* 

Leelite — the  kelle/linta  of  the  Swedes — is  found  compact  and 
massive,  of  a  deep  flesh-red  colour,  at  Gryphytta  in  Westmania, 
in  Sweden.  It  possesses  a  peculiarly  wax-like  texture,  and  about 
the  same  lustre  and  translucency  as  horn.  The  fracture  re- 
sembles that  of  flint.  Sp.  Gr.  2*71.  This  mineral  was  first  no- 
ticed by  Dr  Clarke  of  Cambridge,  to  whom  it  yielded  silica  75, 
alumina  22,  manganese  2*50,  water  0*50. 


In  honour  of  J.  F.  Lee,  LL.D.  of  St  John*8  College,  Cambridge. 
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KARPHOLITE. 

Strohstein,  W.    Carpholite,  N. 

SiTica  36*15,  alumina  28*67,  protoxide  of  manganese  19*16, 
protoxide  of  iron  2*29,  lime  0*27,  fluoric  acid  0-47,  water  10-78 
— Stromeyer. 

Sp.  Gr.  2*935. 

The  colour  of  this  mineral  is  generally  wax  or  straw  yellow 
(hence  its  name).  It  occurs  in  tu^  of  minute,  fibrous,  imper- 
fectly-formed crystals ;  also  massive,  with  a  fibrous  and  firequent- 
ly  radiated  structure,  which  is  rather  incoherent;  and  in  an 
earthy  state,  probably  from  disintegration.  Opake ;  with  a  silky 
lustre ;  and  very  brittle.  Under  die  blowpipe  on  charcoal  it  in- 
tumesces,  whitens,  and  fuses  slowly  into  a  brown  opake  glass ; 
with  borax  it  forms  a  transparent  glass,  which  in  the  outer  flame 
presents  the  amethystine  tmge  of  manganese,  and  in  the  redu- 
cing flame  becomes  green. 

It  is  found  disposed  on  granite,  with  fluor  and  quartz,  in  the 
tin  mines  of  Schlackenwald,  in  Bohemia. 


ALUMOCALCITE. 

Silica  86*60,  alumina  2*25,  lime  6*25,  water  4*0— Kersten. 

Sp.  Gr.  2*174.    May  be  crushed  between  the  fingers. 

Colour  milk-white,  inclining  to  blue.  Streak  the  same.  Frac- 
ture conchoidal.  Adheres  strongly  to  the  moistened  lip.  Yields 
water  in  the  glass  tube.  Becomes  opake  and  grey  coloured  when 
exposed  to  heat  in  the  platina  forceps.  With  borax  forms  a 
colourless  glass.  In  salt  of  phosphorus  is  soluble,  with  the  ex- 
ception of  a  silica  skeleton.  In  concentrated  muriatic  acid  it 
forms  a  transparent  jelly. 

This  substance  occurs  in  the  clefts  of  ironstone  veins  at  Eyben- 
stock  in  the  Erzgebirge.  Breithaupt  separated  it  from  opal,  with 
which  it  had  previously  been  confounded ;  and  to  him  we  are 
indebted  for  the  above  description. 


GARNET.* 

Dodecahedral  Garnet,  M. 

Under  this  term  are  included  several  substances,  consisting 
•  Grenat,  Fr. ;  of  the  colour  of  pomegranate  seeds. 
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principally  of  the  same  elements  in  variable  proportions,  but  se- 
veral include  other  constituents ;  they  agree  so  far  in  external 
character,  that  all  such  as  are  found  regularly  crystallized  oc- 
cur in  the  rhombic  dodecahedron  and  its  varieties. 

1.  Almandinb.  Precious  Garnet.  Edler  granat,  W. 
Grenat,  H.  Grenat  noble,  Br.  Bt.  Combination  of  a  silicate 
of  the  protoxide  of  iron  with  silicate  of  alumina. 

Bohemia.  New  York. 

Silica  83-75  42-51 

Alumina  27-25  19-15 

Oxide  of  iron  36-00  83-57 

Oxide  of  manganese      0-25  5-49 

Lime  0-00  Klaproth.  1-07  Wachtmeister. 

Sp.  Gr.  4-2.     H.  between  6-5  and  7-5. 

The  principal  colour  of  this  beautiful  mineral  is  red  of  various 
shades,  having  sometimes  a  tinge  of  yellow  or  blue,  or  a  smoky 
aspect :  it  is  commonly  translucent,  oflen  transparent.  It  occurs 
crystallized  in  the  rhombic  dodecahedron,  and  may  sometimes  be 
cleaved,  though  not  without  difficulty,  parallel  to  the  planes  of  that 
solid, — this  is  therefore  considered  its  primary  form.  Fracture 
conchoidal,  with  a  shining,  vitreous  lustre.  Before  the  blowpipe 
per  se  it  fuses  into  a  black  globule,  which  acts  upon  the  mag- 
net, and  with  borax  melts  slowly  into  a  dark  glass  tinged  by  iron. 
Insoluble  in  acid. 

The  almandine  is  much  esteemed  as  a  precious  stone.  Its 
principal  localities  are  Ceylon  and  Pegu,  where  it  occurs  in  al- 
luvial deposits ;  and  Greenland,  whence  many  fine  stones  have 
been  obtained  for  the  purposes  of  the  lapidary.  In  smaller  but 
most  beautiful  crystals,  it  is  found  accompanying  diopside  and 
talc,  at  Ala  in  Piedmont ;  sometimes  near  Ely  in  Fifeshire  ;  and 
in  several  parts  of  Bohemia.  It  is  believed  to  be  the  Carbuncle 
of  the  ancients. 

2.  Common  Garnet.  Gemeiner  granat,  W.  Grenat  brun, 
&c.  H.  Colour  reddish-,  yellowish-,  greenish-,  or  blackish-brown, 
and  it  differs  from  precious  garnet  in  being  commonly  opake, 
or  only  translucent.  It  is  found  in  granular  masses,  and  crystal- 
lized in  dodecahedrons,  which  are  oflen  considerably  modified. 
Not  quite  so  hard  as  almandine;  fracture  sometimes  imeven, 
sometimes  lamellar. 


Y\g.  ],  Primary  rhombic  dodecahedron.    Fig.  2    the  same,  all  the 
edges  being  replaced  by  6-sided  planes,  which,  being  further  advanced 
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in  fig.  3,  reduce  those  of  the  primary  crystal  to  small  rhombs ;  and  being 
complete  in  fig  4,  assume  the  form  of  tra^iums,  forming  the  trapezoidfd 
garnet,  in  which  no  portion  of  the  primitive  planes  is  visible. 


Haiiy. 

P  or  P  on  P 120' 

P  ont 160' 

P  on  * 160*  53'  36" 

korkoni 169"    6'24" 

>  or  6  on  i ISS"  64'48" 


Common  garnet  is  abundantly  disseminated  in  some  of  the  older 
rocks,  as  mica-slate,  serpentine,  and  gneiss;  and  sometimes  in 
granite.  It  is  met  with  in  most  countries  in  which  those  rocks 
occur,  and  is  often  so  abundant  as  to  form  an  important  ore  to 
the  iron  smelter.  Regular  dodecahedrons  of  several  pounds 
weight  have  been  found  at  Fahlun  in  Sweden ;  also  at  Arendal 
and  Kongsberg  in  Norway;  and  in  the  Zillerthal,  Tyrol.  In 
the  mica-slates  of  Perthshire,  Inverness-shire,  Shetland,  and 
the  Isle  of  Mull,  it  is  of  frequent  occurrence.  At  Schwartzen- 
berg  in  Saxony,  and  in  the  Bannat,  it  presents  peculiarly  green- 
coloured  crystals ;  and  at  Vesuvius  occupies  the  cavities  of  eject- 
ed debris. 

3.  Pyreneite.  Pyrenit,  W.  Pyreneite,  J.  This  variety  of 
garnet  is  black,  and  occurs  in  minute  but  very  symmetrical  rhom- 
bic dodecahedrons,  which  glisten  externally.  The  fracture  is 
uneven.  It  is  opake ;  hard ;  and  before  the  blowpipe  loses  its  co- 
lour, and  melts  easily  into  a  porous  black  slag.  It  occurs  im- 
bedded in  primitive  limestone,  in  the  Pic  Eres-Lids  near  Ba- 
reges in  France. 

4.  Grossular.  Combination  of  silicate  of  lime  and  silicate 
of  alumina. 

Siberia. 
Silica  44-0  40-55 

Alumina  8*5  20-10 

Lime  33-5  84-86 

Oxide  of  iron  12-0  5-00 

Oxide  of  manganese       2*0  Klaproth.         0-48  Wachtmeister. 
'Sp.Gr.  3-372. 
This  rare  mineral  generally  assumes  the  trapezoidal  form  of 
crystallization.    It  is  light  olive-green  ;*  translucent  or  semi- 


•  Grossulaire,  Fr.  gooseberry,  from  its  green  colour. 
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transparent;  hard ;  and  brilliant  externally.  Its  fracture  is  con- 
choi(kl,  and  its  fragments  possess  a  vitreous  lustre.  Its  com- 
portment before  the  blowpipe  is  similar  to  that  of  almandine, 
only  that  the  glass  produced  is  of  a  brownish  colour.  It  oc- 
cursy  with  idocrase,  in  a  greenish-grey  argillaceous  rock,  near 
the  river  Wiloui  in  Siberia. 

5.  Aplome.  Aplome,  H.    Combination  of  silicate  of  lime  and 
silicate  of  the  peroxide  of  iron. 


Altenau. 

Silica 

35-64 

Lime 

29-22 

Oxide  of  iron 

30-00 

Oxide  of  manganese 

301 

Potash 

2-35— Wachtmeister. 

Sp 

.  Gr.  344. 

It  is  usually  considered  a  variety  of  garnet,  with  which  it 
agrees  in  external  form  as  well  as  in  general  aspect ;  but  differs 
in  this  respect,  that  although  it  commonly  occurs  in  rhombic 
dodecahedrons,  its  planes  are  striated  parallel  with  their  lesser 
diagonal,  which,  in  Haiiy's  opinion,  indicates  its  primary  not 
to  be  a  rhombic  dodecahedron,  but  a  cube.*  It  is  usually  of  a 
deep-brown  or  orange-brown  colour ;  is  opake,  and  somewhat 
harder  than  quartz.    It  is  fusible  into  a  black  glass. 


PonP 90* 

e  on« 120* 

Pon<r 136' 


Aplome  is  found  on  the  banks  of  the  river  Lena  in  Siberia; 
in  the  Bannat ;  and  at  Schwartzenberg  in  Saxony. 

6.  Manganesian  Garnet.  Grenat  manganesie,  Bt  Spes- 
sartine,  Beudant.  Of  which  the  protoxide  of  manganese  forms 
from  twenty  to  thirty-five  per  cent. 

Spessart.  Brodbo. 

Silica  3500  39-00  35-83 

Alumina  14-25  14-30  18-06 

Peroxide  of  iron       14-00  0-00  0-00 

Protoxide  of  iron     0000  15-44  14-93 

Protox.  of  mangan.  35-00  Klap.  27-90  D'Ohson.  30-96  Seybert. 

TTiis  mineral  occurs  massive,  and  in  dodecahedral  crystals  va- 


♦  Whence  Aplome,  in  allusion  to  the  ready  transition  of  the  cube  into 
the  rhombic  dodecahedron. 
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riously  modified ;  it  is  slightly  translucent  on  the  edges.  It  does 
not  appear  to  possess  any  regular  structure ;  fracture  commonly 
vitreous  and  imperfectly  conchoidal ;  colour  deep  hyacinth  or 
brownish  red.'  It  is  fusible  before  Uie  blowpipe;  and,  by  the 
decided  green  colour  it  exhibits  with  soda  on  platina  foil,  marks 
distinctly  the  presence  of  manganese. 

It  occurs  in  granite  near  Aschaffenberg,  in  Franconia ;  mas- 
sive in  the  United  States,  at  Jones's  Eddy  near  Bath ;  at  Finbo 
and  Brodbo  near  Fahlun  in  Sweden ;  and  elsewhere. 

7.  Melanite.     Grenat  noir,  H.    Grenat  melanite,  Br.  Bt. 


FFescati. 

Silica 

35-50 

Alumina 

6-00 

Lime 

32-50 

Oxide  of  iron 

25-25 

Ox.  of  manganese 

0-40— Vauquelin, 

Sp.  Gr.  3-7. 

Melanite  is  usually  auite  black,*  and  completely  opake.  It 
occurs  in  rhombic  dodecahedrons,  whose  edges  are  replaced. 
Before  the  blowpipe  it  fuses  alone  into  a  brilliant  black  globule ; 
with  borax  difficultly  into  an  impure  green  glass  coloured  by  iron. 

It  has  been  found  in  the  neighbourhood  both  of  Naples  and 
Rome,  imbedded  in  ancient  lava. 

8.  CoLOPHONiTE.  Grenat  resinite,  H.  This  mineral,  com- 
posed of  round  particles,  which  may  be  separated  with  facility, 
is  of  a  greenish,  yellowish-brown,f  or  orange-red  colour ;  and 
presents,  both  superficially  and  when  fractured,  a  shining  vitreous 
lustre.  Its  specific  gravity  is  3-5.  It  consists,  according  to 
Simon,  of  37  silica,  13-5  alumina,  29*0  lime,  6*5  magnesia,  7*5 
oxide  of  iron,  4-75  oxide  of  manganese,  0-5  oxide  of  titanium, 
and  1-0  water. 


P  onFor  P" 120* 

P,F,or  P"onl...l50. 


It  is  found  at  Arendal  in  Norway. 

9.  Allochroite  is  of  a  greyish,  dingy  yellow,  or  reddish  co- 


*  Whence  Melanite,  from  the  Greek. 

f  Colophonite,  from  the  Greek,  in  allusion  to  its  resin  colour. 
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lour,*  and  opake ;  its  composition  is  impalpable,  or  the  particles 
so  intimately  connected  that  they  cannot  be  distinguished  ;  not 
so  hard  as  quartz,  but  gives  fire  with  steel ;  fracture  uneven.  Be- 
fore the  blowpipe  comports  itself  like  melanite.  Contains  silica 
S5'0,  alumina  8'0,  lime  80*0,  oxide  of  iron  17'0,  oxide  of  manga- 
nese 3*5 — Vauquelin.  The  allochroite  is  principally  found  in  an 
iron  mine  near  Dranmien  in  Norway. 

10.  PvROPE.f  Pyrop,W.  Grenat,  rouge  de  feu,  granuliforme,  H. 
Is  nearly  allied  to  almandine,  with  the  exception  that  part  of  the 
protoxide  of  iron  is  in  pyrope  replaced  by  magnesia. 

Silica  4000 

Alumina  28-50 

Lime  3-50 

Magnesia  10*00 

Oxide  of  iron  16*50 

.  Oxide  of  manganese  6*25  Klaproth. 

Sp.  Gr.  8*8. 
It  is  found  only  in  rounded  or  angular  grains,  of  a  red  colour, 
which  is  sometimes  clouded  with  yellow :  never  crystallized.  It 
is  transparent ;  has  a  conchoidal  fracture ;  and  vitreous  lustre  ; 
scratches  glass.  That  of  Ceylon  before  the  blowpipe  fuses  into 
a  brilliant  black  globule,  with  borax  into  a  chrome-green  glass. 

Pyrope  is  found  imbedded  in  serpentine  at  Zoeblitz  in  Saxony, 
and  in  wacke  in  Bohemia,  but  is  more  common  in  the  latter 
country ;  and  in  Ceylon,  in  alluvial  deposits,  accompanied  by 
hyacinths  and  sapphires. 

11.  ToPAzoLiTE.:|:  Topazolite,  Bonvoisin.  This  variety  of 
garnet  occurs  in  remarkably  well-defined  dodecahedrons,  of  a. 
topaz-yellow  colour,  either  perfect,  or  more  commonly  exhibit- 
ing a  very  low  four-sided  pyramid  on  each  plane ;  occasionally 
also  of  an  olive  green ;  translucent.  It  consists  of  silica  37, 
alumina  2,  lime  29,  glucina  4,  iron  25,  manganese  2 — Bonvoisin. 


konk' 179°ia' 

k  onk" 178'40 


It  is  found  at  Mussa  in  Piedmont,  sometimes  upon  mussite. 

•  Whence  probably  its  name,  from  two  Greek  words  signifying  of  va- 
rious colours., 
f  From  the  Greek,  signifying  a  fire-red  colour. 
i  So  named  from  its  colour  being  of  a  nearly  topaz  yellow. 
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The  Succinite  of  Bonvoisin  is  considered  to  be  an  amorphous 
variety  of  topazolite.  It  is  amber  yellow,*  and  translucent ;  and 
occurs  in  small  rounded  masses :  it  is  not  hard  enough  to  scratch 
glass,  but  easily  pulverizes,  and  melts  into  a  blad^ish  globule 
under  the  blowpipe. 

Its  locality  is  a  serpentine  rock  in  the  Yin  valley,  forming  part 
of  the  great  valley  of  Lans  in  Piedmont 


CINNAMON  STONE,  t 
Kaneelstein,  W.    Essonite,  H. 

Combination  of  silicate  of  alumina,  silicate  of  lime,  and  silicate 
of  the  peroxide  of  iron. 

Ceylon.  Ceylon.  Malsjo. 

Silica  88-80  40-00  4i-87 

Alumina  «l-20  22-99  20-57 

Lime  31-25  30-57  33-94 

Oxide  of  iron     6-50  Klaproth.     3-66  Gmelin.    3-93  Arfwedson. 
with  minute  proportions  of  potash  and  magnesia. 
Sp.  Gr.  3-5— 3-6. 

This  mineral  commonly  occurs  in  masses  which  are  full  of  fis- 
sures. Its  general  colour  is  red,  with  occasionally  a  brown  or 
orange-yellow  tinge;  translucent,  rarely  transparent;  fracture 
flat  conchoidal ;  lustre  vitreo-resinous ;  scratches  quartz  with 
difficulty.  Before  the  blowpipe  it  is  fusible  with  ebullition  into  a 
darkish-green  glass ;  and  with  borax  melts  very  readily  into  a 
transparent  glass,  more  or  less  feebly  tinged  by  iron. 

It  has  been  found  in  considerable  masses  in  some  of  the  primi- 
tive rocks  of  Ceylon,  and  imbedded  in  limestone  at  Malsjo  in 
Sweden  ;  but  is  most  commonly  met  with  in  grains  among  the 
sand  of  certain  rivers,  both  in  Ceylon  and  in  Brazil. 

The  RomanzoviU  of  Nordenskiold  is  considered  a  variety  of 
cinnamon  stone.  Its  colour  is  brown  or  brownish-black ;  and  it 
is  described  as  occurring  either  compact  or  in  crystalline  plates 
which  indicate  Uie  rhombic  dodecahedron ;  fracture  resinous, 
with  a  greasy  lustre ;  brittle,  but  hard  enough  to  scratch  felspar  ; 
streak  light  yellow.  Before  the  blowpipe  it  melts  without  ebulli- 
tion. Contains  silica  41*24,  alumina  24*08,  lime  24*76,  oxide  of 
iron  7*02,  magnesia  and  oxide  of  manganese  0-92,  volatile  parts 
and  loss  1*98 — Nordenskiold.    It  occurs  at  Kimito  in  Finland. 


*  Succin,  Fr.  Amber ;  whence  Succinite. 

t  Its  name  is  probably  derived  from  the  resemblance  of  its  colour  to 
that  of  cinnamon. 
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IDOCRASE. 


Vesuvian,  W.    Idocrase,  H.    Pyramidal  Garnet,  M. 


Combination  of  silica,  alumina,  and  lime. 


Vesuvius. 

Silica 

35-50 

Alumina 

33-00 

Lime 

22  25 

Oxide  of  iron 

7-50  Klap. 

Egeran^ 
Bohemia. 

41-0^ 

22-0 

22-0 
6*0  Borkowsky. 


Siberia. 

42-00 

16-25 

34-00 
5-50  Klap. 
with  traces  of  oxide  of  manganese. 

Sp.  Gr.  3-08— 3-4.  H.  6-5. 
Idocrase  occurs  crystallized,  either  solitary  or  in  groups ;  and 
massive.  The  general  form*  of  the  crystals  is  a  quadrangular 
prism,  which  sometimes  is  terminated  by  planes,  and  the  edges 
of  the  prism  are  often  replaced.  Primary  form  a  right  prism 
with  square  bases  ;  yielding  to  cleavage  readily  parallel  to  all  its 
planes,  with  sufficient  brilliancy  to  obtain  incidences  of  90°  by 
the  reflective  goniometer  in  every  direction ;  the  prism  is  also  di- 
visible parallel  to  both  its  diagonals,  though  not  easily :  fracture 
small  conchoidal,  and  shining.  Idocrase  is  mostly  brownish-  or 
yellowish-green,  sometimes  orange,  rarely  black  ;  generally  trans- 
lucent, sometimes  nearly  transparent;  possesses  double  refraction ; 
is  fbsible  with  ebullition  into  a  yellowish  translucent  globule,  and 
forms  with  borax  a  diaphanous  glass  tinged  green  by  iron. 


<C:^ 


Fig.  1,  the  primary ;  a  right  prism  with  square  bases.  In  fig.  2  the 
lateral  edges  of^the  [jrism  are  replaced  by  quadrangular  planes,  and  a  por- 
tion of  the  summit  b  replaced  by  four  six-sided  planes.  In  fig.  3  the 
quadrangular  planes  replacing  the  edges  of  the  prism  are  very  much  in- 
creased, so  as  greatly  to  reduce  the  lateral  primary  planes. 


*  Idocrase,  in  allusion  to  its  form  ;  a  mixed  figure, 
its  having  been  first  discovered  on  Vesuvius. 


Vesuvian,  from 
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M  on  M'  or  d  on  d 90*  (K 

P  on  M  M'  or  d. 90    0 

M  or  M'  on  d 135    0 

e 163  27  H. 

d  on  e 161  33  H. 

P  on  a  1 166    6 

a2 142  48 

«3 124  30 

a4 113  30 

*1 140  12 

M  on  bl 128     6 

h2 138  30 

63 145    6 

b4 162    3H. 

M  on  c 118    8  H. 

Idocrase  is  met  with  both  in  volcanic  and  primitive  countries. 
It  occurs  in  the  ejected  masses  of  Vesuvius,  where  its  crystals 
line  the  cavities  of  volcanic  rocks,  accompanied  by  garnet,  horn- 
blende, melanite,  mica,  and  icespar.  Crystals,  occasionally  of 
large  dimensions,  are  found  at  this  locality  ;  but  their  forms  are 
complicated.  The  above  Bg.  3  is  the  usual  crystallization  of  the 
Siberian  idocrase,  which  is  met  with  in  a  greenish-white  serpen- 
tine, near  the  Lake  Baikal,  and  on  the  banks  of  the  Wiloui ;  but 
by  far  the  finest  specimens  come  from  Ala  in  the  Val  di  Brozzo, 
in  Piedmont :  these  are  in  general  semi-transparent,  present  fine 
olive-green,  hair-brown, and,  though  rarely, perfect  black  colours; 
are  deeply  streaked  longitudinally,  and  are  as  remarkable  for 
lustre  and  brilliancy  as  for  the  symmetry  and  perfection  of  their 
crystalline  forms.  Large,  well-defined,  opake  crystals,  often  ex- 
ceeding four  or  five  inches  in  diameter,  occur  at  Egge  near 
Christiansand  in  Norway. 

1.  Cyprine,  or  cupreous  idocrase,  from  the  vicinity  of  Telle- 
roarken  in  Norway,  exhibits  occasionally  crystalline  faces,  and 
has  a  fine  smalt-blue  tinge,  arising,  it  is  supposed,  from  a  minute 
portion  of  copper.  It  fuses  readily,  with  efiervescence,  into  a 
globule,  which  becomes  black  in  the  oxydizing  flame  and  red  in 
the  reducing  one. 

2.  Egeran.  It  occurs  in  diverging  groups  •f  deeply  streaked 
translucent  crystals,  of  a  liver-brown  colour,  whose  form  is  that 
of  a  right  rectangular  prism,  having  its  lateral  edges  replaced. 
Before  the  blowpipe  it  melts  with  intumescence  into  a  greenish 
blebby  glass.  It  occurs  at  Haslau,  near  Eger*  in  Bohemia,  and 
is  sometimes  accompanied  by  quartz  and  tremolite. 


Whence  Egeran. 
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GEHLENITE* 

Combination  of  silica,  alumina,  lime,  and  oxide  of  iron. 

Tjrol.  Tyrol. 

Silica  29-64  29-50 

Alumina  24-80  14-50 

Lime  35-30  27-55 

Oxide  of  iron  6-56  12-20 

Water  3-30  6-00 

Soda  and  loss  000  Fuchs.  10-00  Clarke. 

Sp.  Gr.  2-98  to  3-02.  H.  5-5  to  6-0. 
Gehlenite  occurs  in  rectangular  four-sided  prisms,  nearly  ap- 
proaching in  their  dimensions  the  form  of  the  cube ;  sometimes 
isolated,  generally  invested  by  calcareous  spar,  aggregated  ir- 
regularly in  groups;  or  massive,  including  pleonaste.  Usual  co- 
lour grey,  but  frequently  having  a  greenish  or  yellowish  tinge. 
Surface  commonly  rough  and  dull ;  when  sufficiently  brilliant  for 
the  use  of  the  reflective  goniometer,  the  crystals  afford  angles 
of  90°  in  every  direction.  Fracture  uneven,  passing  into  splint- 
ery ;  opake,  the  fragments  feebly  translucent  on  the  edges.  Be- 
fore the  blowpipe  Gehlenite  suffers  little  change  when  alone ; 
with  borax  it  melts  with  difficulty  into  a  glass  coloured  by  iron. 
It  gelatinizes  in  heated  muriatic  acid. 

Mount  Monzoni,  in  the  valley  of  Fassa,  is  its  only  well-authen- 
ticated locality,  although  Monticelli  mentions  it  as  occurring 
indistinctly  crystallized,  among  the  productions  of  Vesuvius. 


PREHNITE.t 

Frehnite,  W.  H.    Axotomous  Tripbane  Spar,  M. 

Combination  of  silica,  alumina,  lime,  and  water. 

Cape  of  Good  Hope.        Dumbarton.        Reichenbacb. 


Silica                       43-80 

43-60 

42-50 

Alumina                   30-88 

2300 

28-50 

Lime                         18-33 

22-33 

20-40 

Oxide  of  iron             5-66 

2-00 

3-00 

Water                         1-83 

6-40 

2-00 

Klaproth. 

Thomson. 

Laugier. 

Sp.  Gr.  2-926. 

H 

.  6-0  to  70. 

Generally  of  a  pale  greenish 

or 

yellowish  colour ; 

with  a  vi- 

•  Geblenite,  in  honour  of  tbc  chemist  Geblen. 
+  In  honour  of  Colonel  Frebn,  its  discoverer. 
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treous  or  pearly  lustre ;  and  somewhat  translucent ;  becomes 
electric  by  heat,  and  is  slowly  soluble  in  dilute  miuiatic  acid.  It 
occurs  fibrous,  massive,  and  in  crystals,  which  are  for  the  most 
part  closely  aggregated ;  their*  primary  form  is  a  right  rhombic 
prism  of  about  100^  and  80^,  but  the  crystals  are  subject  to  mo- 
dification by  two  planes  on  the  summit,  al  aF,  of  the  foUowing 
figure.  It  presents  several  varieties  of  form.  Cleavage  distinct 
parallel  to  P,  less  so  parallel  to  M.  Per  se  it  flises  with  intu- 
mescence into  a  white  or  pale-yellowish  firothy  glass ;  and  with 
borax  forms  a  transparent  bead. 

KoupkolUey*  a  variety  in  small  transparent  rhombic  tables 
(Bg.  1)  from  Bareges  in  the  Pyrenees ;  has  a  white  or  yellowish- 
white  colour,  and  a  glistening  pearly  lustre.  It  consists,  accord- 
ing to  Vauquelin,  of  48  silica,  24  sdumina,  23  lime,  and  4  oxide 
of  iron  ;  and  it  is  fusible  into  a  white  frothy  glass. 


M  on  M' 100'  OO' 

PorMonM' 90  00 

MorM'on/. 139  45 

al  on  fll' 177   20 

/. 92  00 

^  — MorM' 91   30 

M  on  e 128  30 


Crystallized  prehnite  in  considerable  quantity,  and  of  a  purer 
green  than  that  of  Europe,  is  found  at  the  Cape  of  Good  Hope  ; 
it  occurs  in  the  Fassa  valley, .Tyrol,  of  a  peculiar  bluish-green 
hue ;  with  axinite  and  epidote,  at  St  Christophe  in  Dauphin6  ;  in 
large,  well-formed,  pale  green  coloured  crystals  in  Massachusetts ; 
in  Carinthia,  Sweden,  and  elsewhere.  In  England  it  has  been 
noticed  in  Staffordshire,  at  Woodford  in  Gloucestersliire,  and  at 
Botallack  near  the  Land's  End,  Cornwall.  In  Scotland  it  is 
abundant  in  veins  traversing  trap  near  Dumbarton ;  at  Hartfield 
Moss,  near  Paisley  ;  at  Frisky  Hall,  near  Glasgow  ;  at  the  Castle 
Rock  and  Salisbury  Crag,  near  Edmburgh ;  in  the  Isles  of  Mull 
and  Skye ;  &c.  The  Scotch  varieties  in  general  exhibit  radiated, 
botryoidal,  orbicular,  or  mammillated  masses  of  various  colours, 
from  M)ple-green  to  straw-yellow,  the  latter  particularly  at  Salis- 
bury Crag  ;  sometimes  translucent  and  colourless,  as  at  the  Castle 
Rock ;  and  very  often  white  and  opake,  as  in  Dumbartonshire. 


*  From  two  Greek  words,  signifying  a  light  stone. 
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Strahl-Zeolith,  W. 


STILBITE. 

Stilbite,  H.  Bt.    Radiated  Zeolite,  J. 
toidal  Kouphone  Spar,  M. 


Prisma- 


Silica 

Alumina 

Lime 

Water 

Potash 


Iceland. 

58-0 

161 

9-2 

16-4 

00  Hisin. 
Sp.  Gr. 


Faroe.  Red  from  Dumbarton. 

59-25  58-3  52-50 

15-00  17-5  17-37 

5-35  6-6  11-52 

16-00  17-5  18-45 

0-00  Thorn. 


4-75  Dumenil.  0-0  Meyer, 
2-0— 2-2.  H.  3-5  to  4-0. 
Its  colours  are  white,  grey,  red,  and  brown;  translucent; 
lustre  vitreous,  except  on  the  faces  T,  which  exhibit  a  peculiar 
glistening  or  shining  pearly  appearance.*  Primary  form  a  right 
prism  with  rectangular  bases,  in  which  it  sometimes  occurs ;  but 
it  is  more  frequently  found  in  prisms  of  which  the  edges  are  re- 
placed, and  which  are  terminated  by  tetrahedral  summits ;  the 
planes  forming  the  pyramids  being  placed  on  the  angles  of  the 
prism.  Cleavage  parallel  to  the  planes  T  and  M,  the  latter  only 
being  perfect.  It  intumesces  before  the  blowpipe,  and  runs  into 
a  blebby  colourless  glass. 


Primary  Form 


MonT 90°    0' 

Pon  M  orT 90     0 

M  ono' 120  30 

a  on  a! 118   50 

Mond 133  30? 


Stilbite  is  met  with  occasionally  in  the  fissures  of  primitive 
rocks,  'and  ,in  mineral  veins ;  but  its  principal  repositories  are 
the  cavities  of  trap.  The  Faroe  Islands  and  Iceland  are  the 
great  localities  of  this  beautiful  mineral.  Splendid  specimens 
have  also  been  brought  from  Indore  in  the  Vendayah  Mountains 
of  Hindustan.  And  very  beautiful  crystals,  of  a  brick-red  co- 
lour, occur  in  porphyritic  amygdaloid,  near  Kilpatrick  in  Dum- 
bartonshire ;  and  in  the  Fassa  valley,  Tyrol.  Dauphine,  Andreas- 
berg  in  the  Hartz,  Arendal  in  Norway,  Gustafsberg  near  Fah- 


•  Whence  Stilbite,  signifying  a  particular  lustre. 
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hin  in  Sweden,  and  the  island  of  Arran,  are  also  well-known  lo- 
calities of  stilbite ;  at  most  of  the  latter  being  found  in  granite 
and  primitive  rocks. 

HEULANDITE* 

Blatter  Zeolith,  W.    Var.  de  Stilbite,  H.    Foliated  Zeolite,  J.    Heu- 
landite,  Brooke.    Hemi-prismatic  Kouphone  Spar,  M. 

Combination  of  silica,  alumina,  lime,  and  water,  with  occa- 
sionallj  a  little  oxide  of  iron. 

Red^  Campsie.  Red,  Edelfors. 


Silica 
Alumina 
Lime 
Water 
Oxide  of  iron 


59-90 
16-83 
1719 
13-43 

0-00  Walmstedt 


60-28 
15-41 

8-18 
1107 

4-16  Retzius. 


52-6 
17-5 

9-0 
18-5 

0-0  Vauq. 


Sp.  Gr.  2-20.  H.  3  5—4-0. 
This  mineral  commonly  occurs  crystallized  in  right  oblique- 
angled  prisms  (two  of  its  opposed  lateral  planes  being  longer 
than  the  other  two),  geners^ly  modified  on  the  angles  and  one 
lateral  edge.  Cleavage  parallel  only  to  the  terminal  plane  P  of 
the  following  figures,  highly  perfect.  Lustre  vitreous,  except  P, 
which  possesses  high  degrees  of  pearly  lustre,  both  as  faces  of 
cleavage  and  of  crystallization.  Generally  translucent,  but  the 
crystals  are  ofk;en  nearly  transparent  when  colourless;  from  which 
it  varies  to  white,  yellow,  brownish,  and  deep  red.  It  also  occurs 
massive ;  frequently  in  a  globular  form ;  and  is  easily  frangible. 
Before  the  blowpipe  it  melts  with  intumescence,  emitting  at  the 
same  time  a  phosphorescent  light.  With  acids  it  does  not  ge- 
latinize. 


Primary  Forms. 


P  on  M  or  T    90**  0' 

MonT 130    0 

a  146  30 

T  on  a  148    0 

Pona  Ill  56 

Mon/  114  20 

b  on  / 129  40 

P  on  6  133  35 

b  108  15 

The  varieties  of  heulandite  are  usually  found  accompanied  by 
stilbite  in  the  vesicular  cavities  of  amygdaloidal  rocks,  and  in 
certain  metalliferous  veins.  The  Faroe  Isles  and  Iceland  afford 
the  finest  crystals ;  but  splendid  specimens  have  also  been 
brought  from  the  Vendayah  Mountains  in  Hindustan,  and  Cape 


•  Heulandite,  as  a  testimony  to  the  liberality  and  zeal  of  M.  Heuland. 

B 
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BlomidoD  in  Nova  Scotia.     Campsie,  near  Dumbarton,  and  the 
Fassa  Valley,  Tyrol,  are  the  localities  of  the  red  variety. 


DIPYRE. 
Schmelztein,  W.    Dipyre,  H. 

Consists  of  60  silica,  24  alumina,  10  lime^  and  2  water,  loss  4. 
Its  specific  gravity  is  about  2'7.     H.  =  6'0. 

This  rare  substance  occurs  in  slender  indistinctly  formed 
prisms,  of  a  greyish,  or  reddish-white  colour,  fasciculated  into 
masses.  It  has  been  observed  in  the  form  of  a  hexahedral  prism 
terminated  by  a  low  pyramid.  Lustre  vitreous;  translucent; 
hard  enough  to  scratch  glass ;  and  becomes  slightly  phosphores- 
cent by  the  application  of  heat.  Before  the  blowpipe  it  fuses 
with  effervescence  into  a  blebby  colourless  glass.*  It  is  found 
in  the  torrent  of  Mauleon,  in  the  Western  Pyrenees,  imbedded 
in  a  kind  of  soft  slate.   It  is  generally  classed  with  scapolite. 


DAVYNE. 

Davina,  Monticellu    Davytic  Kouphone  Spar,  Haidinger, 

Contains  silica  42-91,  alumina  33-28,  lime  12-02,  iron  1-25, 
water  7-43,  loss  3-11— Covelli. 

Sp.  Gr.  2-4.    H.  =  5-0— 5-5. 

Colour  white  or  yellowish ;  transparent,  translucent,  or  opake, — 
the  lustre  inclining  to  opalescent  in  the  first  case,  to  pearly  when 
opake ;  and  the  colour  to  grey  when  transparent, — to  whitish  when 
opake.  Cleavage  highly  perfect  parallel  to  M;  fracture  conchoi- 
dal. 


c:^^ 


^ 


r  on  r  contiguous 154^  46' 

roaM 115  53 


K^>^ 


With  nitric  acid  it  effervesces  and  gelatinizes ;  and  alone  be- 
fore the  blowpipe  fuses  with  effervescence  into  a  white  opake 


•  Dipyre,  from  the  Greek,  signifying  the  double  effects  of  fire,  in  al- 
lusion  to  its  phosphorescence  and  fusibility  by  heat. 
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somewhat  poroui  globule.  Laminae  exposed  to  the  flame  of  a 
candle  do  not  lose  their  transparency.  With  boracic  acid  on 
{Patina  wire,  it  affords  a  limpid  colourless  globule ;  and  with  salt 
of  phosphonis  in  poper  proportions,  yields  a  peariy  bead,  which 
appears  milky  and  opake  when  hot,  but  becomes  translucent  on 
cooling. 

This  mineral  was  described  by  Montioelli  and  Covelli,  in  their 
Prodromo  della  Mineralogia  Vesuviana,  and  named  by  these  mi- 
neral^ists  in  honour  of  our  illustrious  countryman  Sir  Hum- 
I^ry  Davy.  It  occurs  in  the  more  ancient  rocks  of  Vesuvius,  ac- 
companying garnet,  mica,  Wollastonite,  &c  It  may  be  distin- 
guished from  nepheline  by  the  length  of  its  crystals  invariably 
exceeding  their  breaddi,  Uie  reverse  of  which  is  the  case  in  that 
mineral ;  its  specific  gravity  is  also  much  lower ;  and  nepheline 
is  not  acted  upon  by  acid  as  this  is.    (Maniioi.) 


LAUMONITE.* 
Lomonit,  W.    Diatomous  Kouphone  Spar,  M. 

Combination  of  silica,  alumina,  lime,  and  water. 
Haelgoet.  Skye. 

Silica  48-3  490  52-04 

Alumina  22-7  22-9  2M4 

Lime  12-1  90  10-62 

Water  160  17-5  14-92 

Carbonic  acid    0-0  Gmdin.  2-5  Vogel.  0-00  Connell. 

Sp.  Gr.  2*3.  H.  above  4*0  when  fresh. 
This  mineral  occurs  in  aggregated  crystalline  masses^  deeply 
striated;  or  in  separate  cryst^  of  several  varieties  of  form,  and 
sometimes  in  that  of  its  primary  crystal, — an  oblique  rhombic 
prism,  of  which  the  inclination  of  the  termioal  (Jane  is  from  one 
acute  angle  to  the  other :  thia  prism  yields  ta  cleavage  parallel  to 
its  later^  planes  and  both  diagonals.  It  is  white,  or  yellowish 
white,  sometimes  with  a  tinge  of  red ;  and  is  transparent  or  trans- 
lucent Before  the  blowpipe  with  borax  it  intumesces,  and  fuses 
into  a  colourless  glass :  per  se^  it  first  forms  a  white  spumous  ena- 
mel, and  on  contmuing  the  heat,  becomes  translucent.  It  gela- 
tinizes with  nitric  or  muriatic  acid. 

M  odM' ^113«30' 

P  on  M  or  M'     86  15 
M  or  M  on  c      104  20 


N<^/ 


In  honour  of  GiUet  de  Laumont,  its  discoverer. 
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liaumonite  was  formerly  termed  the  efflorescent  zeolite^  on  ac- 
coimt  of  its  losing  its  water  on  exposure  to  the  air ;  in  conse- 
quence of  which  it  becomes  opake,  of  a  shining  white  colour,  and 
pearly  lustre ;  and  eventually  falls  into  a  white  powder  similar  to 
that  resulting  from  the  decomposition  of  Glauber's  salt.* 

This  mineral  was  first  discovered  in  the  lead  mine  of  Huelgoet 
in  Brittany,  lining  the  cavities  of  the  veins.  It  has  since  been 
found  in  trap  in  Iceland  and  Faroe  ;  at  St  Gothard ;  forming  large 
masses,  which  exhibit  a  radiating  and  divergent  structure,  in  the 
Fassa-thal,  Tyrol ;  near  Paisley  in  Renfrewshire  ;  at  the  Kilpa- 
trick  Hills,  Dumbartonshire ;  near  Loch  Enort  in  the  Isle  of  Skye, 
accompanying  stilbite ;  and  at  Port  Rush  in  Ireland  with  anal- 
cime  and  stilbite  in  trap  rocks.  More  recently  it  has  been  dis* 
covered  in  the  amygdaloid  of  Connecticut,  and  in  Nova  Scotia. 

ZOISITE.t 
Zoisit,  W.    Var.  d'Epidote,  H. 

Combination  of  silica,  alumina,  and  lime,  with  a  little  protoxide 

of  iron. 
Stjria.  Bayreuth.  Valais. 

Silica  430  40-25  370 

Alumina  29-0  30-25  26-6 

Lime  21-0  22-50  20-0 

Protox.  of  iron     3*0  Klaproth.     4-50  Bucholz.      13*0  Laugier. 
Sp.  Gr.  3*2  to  3-3.    H.  =  6-0^7-0. 

It  occurs  in  rhombic  prisms,  of  a  grey,  greyish-yellow,  or 
brown  colour,  but  which  are  rarely  perfect,  owing  to  deep  longi- 
tudinal striae.  The  obtuse  lateral  edges  of  the  prism  are  often 
rounded,  and  the  terminations  incomplete.  It  also  occurs  mas- 
sive, and  cleaves  parallel  to  the  sides  and  both  diagonals  of  a 
right  rhombic  prism  of  about  60^  and  120°,  but  not  with  bril- 
liant surfaces.  It  has  a  pearly  lustre ;  and  is  translucent.  Alone, 
before  the  blowpipe,  it  fuses  on  the  outer  edges  into  a  yellowish 
transparent  glass,  but  finally  into  a  vitreous  scoria ;  with  borax 
intumesces,  and  forms  a  diaphanous  glass. 

It  is  met  with  in  the  Bacher  Mountain  and  the  Sau  Alp  in 
Styria,  in  a  rock  composed  of  kyanite,  garnet,  and  augite ;  in 
granite  in  Bayreuth ;  also  in  Bavaria,  S^zburg,  the  Tyrol,  and 
the  Vallais.  it  is  mentioned  by  Jameson  as  occurring  at  Glen- 
elg  in  Inverness-shire,  and  in  Shetland. 

This  species  is  by  Mobs  united  with  epidote,  from  which  it 
principally  difiers  in  colour. 

*  This  may  to  a  considerable  extent  be  counteracted,  by  dipping  the 
specimens,  when  fresh,  into  a  thin  solution  of  gum  arable, 
f  Zoisite,  after  the  Baron  de  Zois. 
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EPIDOTE. 


370 

40-9 

21-0 

28-9 

150 

16-2 

24-0 

14*0 

1-5 

0-0 

luquelin 

.    Beudant. 

Frismatoidal  Augite  Spar,  M.     Pistacit,  W.    Epidote,  H. 
Thallite,  KartUn. 

Combination  of  silicay  alumina,  protoxide  of  iron,  and  lime. 
^^^^      St  Marcel,  ^g^^^    Isle  St  John. 

Silica  37-0  33-5 

Alumina  27-0  150 

Lime  14-0  14-5 

Oxide  of  iron        17-0  19-5 

Ox.  ofmangan.       1«5  120 

Descortes.  Cordier. 

Sp.  Gr.  3-42.  H.  =  6-0— 70. 
This  mineral  is  found  granular,  massive,  and  in  prismatic  crys- 
tals, variously  terminated  and  longitudinally  striated.  Colour 
green  of  different  shades,  occasionally  almost  black,  rarely  brown 
or  reddish.  It  has  a  shining  lustre ;  and  is  somewhat  transpa- 
rent. The  primary  crystal  is  a  right  oblique  angled  prism,  of 
about  lid''  30^  and  64""  30^;  and  it  cleaves  with  brilliant  surfaces, 
parallel  to  the  sides  and  lesser  diagonal  of  the  prism.  Before 
the  blowpipe  it  intumesces,  but  does  not,  even  by  a  strong  heat, 
completely  melt ;  with  borax  it  intumesces,  and  then  fuses  into 
a  glass  coloured  by  iron — unless  manganese  predominate,  in  which 
case  it  assumes  in  the  oxidating  flame  an  amethystine  tinge. 


I. 


C33  'flirn^ 


Fig.  1.  The  primary ;  a  right  prism  of  which  the  bases  are  oblique- 
angled  parallelograms.  ^Of  this  there  are  several  modifications,  which 
commonly  do  not  appear  to  have  much  direct  affinity  with  the  primi- 
tive :  Fig.  2  exhibits  one  of  the  most  simple. 

M  on  T  


116*  4V 
90  — 
150  15 
145  24 
145  ^39 
114  40 


P  on  M  or  T 

M  on  ^ 

T  on  ^ 

/I 

/2 

M  on  d  125  2 

V    ond 145  6 

c\ 148  30 

T  on  cl 121  50 

61 104  30 

6  2 142  35 
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Epidote  is  not  often  found  massive,  but  chiefly  in  crystals, 
varying  in  size  from  the  acicular  to  near  an  inch  in  diameter,  and 
several  inches  in  length ;  the  acicular  are  met  with  in  the  depart- 
ment of  Isere  in  France,  at  Bourg  d'Oisans  in  Dauphin^,  In  the 
Alps,  &c.  {Thallite  of  Karsten).  The  larger  occur  at  Arendal  in 
Norway,  and  Nonnark  in  Sweden  (Acanticanite  of  Dandrada,  or 
AtendaUte) :  the  magnificent  crystals  from  these  localities  consist 
of  concentric  coats,  the  exterior  of  which  admit  of  removal,  and 
thus  out  of  a  large  imperfect  crystal,  one  of  smaller  size,  but  more 
completely  formed,  may  be  produced  with  facility.  It  belongs 
chiefly  to  primitive  rocks,  but  is  only  found  in  veins  and  fissures, 
among  which,  in  small  quantities,  it  occurs  in  many  countries ; 
magnetic  iron,  garnet,  felspar,  adularia,  axinite,  and  asbestus,  are 
the  minerals  which  chiefly  accompany  it. 

GrantUar  epidote.  Scorza,  Br.  Appears  from  its  analysis  to  be 
epidote  reduced  to  small  grains  by  attrition.  It  occurs  on  the 
banks  of  the  river  Arangos,  near  Muska  in  Transylvania :  and  is 
called  Scorza  by  the  inhabitants  of  the  country. 
.  Manganesian  epidote.  Manganese  oxyd#  silicifere,  H.  Epi- 
dote violet,  Bt.  Occurs  in  small  prismatic  crystals  of  a  vi<^et  or 
reddish-brown  colour,  whidi  are  generally  associated  in  groups, 
sometimes  imbedded  in  iubestus.  It  is  opake,  and  yields  to  the 
knife ;  contains  about  12  per  cent,  of  tiie  oxide  of  manganese,  and 
before  the  blowpipe  fuses  easily  into  a  black  glass, — ^with  t)orax 
into  a  transparent  one,  exhibiting  in  the  oxidizing  flame  the  ame- 
thystine tinge  of  manganese. 

It  occurs  at  St  Marcd,  in  the  valley  of  Aosta,  in  Piedmont,  in 
gneiss  accompanied  by  oxide  of  manganese,  quartz,  asbestus,  &c. 


AXINITE.* 

Prismatic  Axiuite,  M.    Axinit,  W.    Axinite,  H.    Thumerstone,  J. 

Combination  of  ^ica,  alumina,  lime,  oxide  of  iron,  and  manganese. 

Dauphlne. 


Silica                            50-50 

44-0 

45-00 

Alumina                       16-00 

18  0 

19-00 

Lime                            17-00 

190 

12-50 

Oxide  of  iron                 9*50 

140 

12-25 

Oxide  of  manganese      5-25 
Magnesia                        0-00 
Boracic  acid                   0-00 

4-0 
0-0 
00 

900 
2-25 
200 

Klaproth. 
Sp.  Gr.3-27.     H. 

Vauquelin. 
=:  6-5— 7-0. 

Wiegmann. 

•  In  sharpness  like  the  edge  of  a  hatchet,  whence  Axinite. 
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This  mineral  rarely  occurs  massive,  more  frequently  in  flat 
oblique  rhomboidal  prisms,  whose  edges  are  remarkably  sharp. 
Common  colour  violet  or  clove-brown,  inclining  to  plumb-blue 
and  pearl-grey ;  also  yellow  and  green,  fi'om  an  admixture  of  chlo- 
rite ;  occasionally  nearly  colourless,  and  transparent.  The  crys- 
tals  do  not  appear  to  possess  regular  cleavages,  their  primary 
therefore  has  not  been  determined ;  their  genera]  form  is  that  of 
a  doubly  oblique  prism,  which  is  assumed  as  the  primary  in  the 
following  figure.  Externally  the  crystals  are  very  brilliant ;  frac- 
ture snudl  and  conchoidal ;  becomes  electric  by  exposure  to  heat ; 
before  the  blowpipe  intumesces,  and  fuses  readily  into  a  dark 
green  glass,  whidi  changes  to  black  in  the  oxidating  flame ;  with 
borax  into  a  glass,  also  coloured  by  iron ;  is  not  acted  upon  by 
aeid. 


M  on  c     112*25' 

/2  135  12 

/3    90  18 

T  on  A     147  65 

h    152    5 

d\  149  30 

d2  130    5 

d3    94  12 

P  —  a  1  133  25 

c     136  22 

/I  173  20 

h     143  20 

4  I  139  30 

d  2  121  30 

^3  110  20 


It  occurs  in  beds  at  Thum*  in  Saxony ;  at  Bareges  in  the  Py- 
renees, upon  a  gangue  of  quartz ;  in  splendid  cryst^s,  as  remark- 
able for  the  brilliancy  of  their  lustre  as  for  their  size  and  sym- 
metry of  form,  at  St  Christophe,  near  D'Oisans  in  Dauphine ; 
near  Kongsberg  in  Norway,  in  a  white  laminated  calcareous  rock, 
accompanied  by  black  mica,  quartz,  and  native  silver ;  at  Aren- 
dal,  with  felspar,  epidote,  &c ;  on  mica  slate  in  Savoy ;  in  seve- 
ral places  in  the  Hartz ;  and  in  killas  at  Botallack  near  the  Land's 
£n^  Cornwall,  where  it  occurs  both  in  well  defined  though  rather 
complex  crystals,  and  massive  and  compact  entering  into  the  com- 
position of  a  rock  with  tourmaline  and  garnet* 


*  Whence  its  designation  of  Thumite  or  Thumerstone. 
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ISOPYRE. 

Isopjric  Quartz,  Haidinger, 

Contains  silica  47*09,  alumina  13*91,  peroxide  of  iron  20*07, 
lime  15*4f3,  peroxide  of  copper  1*94<— Turner, 

Sp.  Gr.  2-9— 3*0.    H,  =  60— 6*5. 

Occurs  in  compact  masses  of  a  velvet-black  colour,  occasional- 
ly dottedVith  red,  as  in  heliotrope.  Opake,  or  faintly  translucent 
on  its  thinnest  edges,  with  a  dark  liver-brown  tint.  Brittle. 
Lustre  vitreous.  Cleavage  not  perceptible.  Fracture  flat  con- 
choidal,  highly  perfect  when  the  inineral  is  pure.  Acts  slightly 
on  the  magnetic  needle.  It  fuses  before  the  blowpipe  wiSiout 
emitting  any  gaseous  matter.  Acids  act  upon  it  with  difficulty, 
but  it  is  easily  and  completely  decomposed  by  alkaline  carbo- 
nates. 

This  mineral  much  resembles  obsidian,  but  was  distinguished 
by  Haidinger  in  consequence  of  its  fainter  and  less  vitreous  lustre. 
It  is  perfectly  black,  and  forms  compact  masses  occasionally  two 
inches  in  diameter,  in  the  granite  of  St  Just  near  Penzance,  where 
it  occurs  associated  with  tin  and  tourmaline.  Breithaupt's  Tachy^ 
lite  appears  to  be  the  same  mineral ;  its  specific  gravity  is  stated 
somewhat  lower,  but  ^in  other  repects  it  is  identical ;  it  forms 
small  masses  in  basalt  and  wacke,  at  SasebUhl  near  Gottingen. 


INDIANITE. 

Boumon. 

'           Red. 

White. 

Silica 

42*5                     420 

43*0 

Alumina 

37*5                     34*0 

34*5 

Lime 

150                     15*0 

15-6 

Oxide  of  i 

ron  3*0                      3*2 

1-0 

Soda 

0*0  Chenevix.     3*3 

Laugier.   2*6  Laugier, 

with  a  trace  of  manganese. 
Sp.  Gr.  2*74.  Scratches  glass. 
*  In  granular  masses,  of  a  white  or  greyish  colour,  with  a  shin- 
ing lustre,  sometimes  tinged  brown  by  a  mixture  of  garnet.  It 
is  translucent.  It  cleaves,  according  to  Brooke,  into  rhombic 
prisms  of  95^  15^  and  84^  45';  is  infusible  before  the  blowpipe ; 
and  when  digested  in  acids,  becomes  gelatinous.  This  substance 
was  described  by  Boumon.  It  forms  the  gangue  of  corundum 
from  the  Carnatic  \*  and  occurs  associated  wi&  garnet,  felspar^ 
fibrolite,  and  hornblende. 


Whence  Indianite* 
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XANTHITE. 

^    McUher  and  Thornton, 

Contains  Silica  32*71 

Alumina  12*28 

Lime  36*31 

Peroxide  of  iron  12*00 

Protoxide  of  manganese  3*68 

Water  0-60— Thomson. 

Sp.  Gr.  3*20.    Easily  crushed  by  the  nail. 

Consists  of  a  congeries  of  small  rounded  grains  easily  separa^ 
ble  from  each  other.  Colour  light  greyish  or  yellow.  Translucent 
or  transparent.  Lustre  splendent  or  shining,  inclining  to  resin- 
ous. Cleavage  parallel  to  the  sides  of  a  doubly  oblique  prism, 
and  forming  angles  of  97«>  30*,  94*^,  and  1 07«>  30^.  It  is  fusible  in 
small  particles  on  a  fine  slip  of  platinum  foil ;  when  in  fusion  it 
intumesces,  and  forms  a  greenish  translucent  bead,  which  is 
slightly  attractable  by  the  magnet.  With  borax  it  produces  a 
glass  which  is  yellow  when  hot,  but  becomes  colourless  on  cooling. 

It  occurs  imbedded  in  calcareous  spar  at  Amity,  in  Orange 
County,  U.  S.  The  rounded  grains  of  which  it  is  composed, 
seem  when  examined  by  the  microscope  to  consist  of  imperfect 
crystals  having  a  foliated  texture. 


ANTHOPHYLLITE.* 
Strahliger-Anthophjllite,  H.  J.    Prismatic  Schiller  Spar,  M. 

Combination  of  silica,  alumina,  magnesia,  and  protoxide  of  iron. 

Silica  62*66 

Alumina  13*33 

Magnesia  4*00 

Lime  3*33 

Oxide  of  iron  12*00 

Oxide  of  manganese  3*25 

Water  1*43 — John. 

Sp.  Gr.  30  to  3-3.  H.  =  5-0  to  5-5. 
Anthophyllite  has  a  grey  or  clove-brown  colour ;  with  an  occa- 
sional blue  tinge ;  and  a  glistening,  pearly,  pseudo-metallic  lustre. 
It  occurs  massive,  the  mass  consisting  of  crystals  or  crystalline 
fibres,  often  disposed  in  a  radiating  form :  these  may  be  cleaved 
parallel  to  the  lateral  planes  of  a  rhombic  prism  of  about  125® 
and  55<»  (73®  44'  and  106®  16'  according  to  Necker),  and  both  its 

*  From  its  resemblance  in  colour  to  the  flower  Anthophyllum. 

b2 
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diagonals ;  the  latter  are  not  brilliant.  The  prism  is  generally 
traversed  by  natural  crevices  nearly  at  right  angles  to  its  axis ; 
translucent  on  the  edges.  It  is  infusible  before  the  blowpipe  per 
se ;  with  borax  it  melts  with  difficulty  into  a  glass  coloured  by 
iron  ;  and  with  salt  of  phosphorus  decomposes  slowly,  and  yields 
a  skeleton  of  silica.  ^ 

It  occurs  at  Kongsberg  in  Norway,  with  hornblende ;  trans- 
lucent, and  of  a  rich  clove-brown  colour,  at  Ujordlersoak  in  Green- 
land ;  in  foliated  masses  with  mica,  at  Snarum,  near  Modum  in 
Norway ;  and  associated  with  tourmaline  and  iolite  at  Haddam  in 
Connecticut. 


AMPHODELITE. 

Norderuikiold. 

Contains  silica  45*80,  alumina  85*45,  lime  10*15^  magnesia 
5*05,  oxide  of  iron  1*70,  water  1*85. 

Sp.Gr.  2-76.     H.  =  4*5. 

Crystalline  form,  resembling  that  of  felspar.  Colour  light 
red;  similar  to  scapolite  in  its  fracture,  and  possessing  two 
cleavages  which  meet  at  an  angle  of  94®  19'. 

Occurs  in  the  limestone  quarry  of  Lojo  in  Finland. 


SMARAGDITE.* 

Smaragdit,  Sausture,    Diallage  verte,  H.    Diallage,  J. 

It  contains  silica  50,  alumina  21,  lime  13,  magnesia  3,  oxide 
of  chrome  and  oxide  of  iron  IS — Vauquelin.     Sp.  Gr.  3*0. 

Smaragdite  has  a  brilliant  or  emerald-green  colour,  and  a 
silky  or  pearly  lustre  ;  is  transparent  on  the  edges,  or  opake  ; 
is  scarcely  so  hard  as  glass,  and  yields  to  the  knife ;  has  a 
laminated  structure,  with  cleavage  parallel  to  the  sides  and  dia* 
gonals  of  a  slightly  rhombic  prism.  It  fuses  into  a  grey  or 
greenish  enamel. 

It  is  found  massive,  or  disseminated  in  Saussurite,  near  Ge- 
neva, and  on  Monte  Rosa  in  Switzerland  ;  also  in  Corsica  imbed- 
ded in  felspar.  Haidinger  considers  it  to  be  a  compound  of  la- 
minee  of  horiiblende,  alternating  with  laminae  of  augite,  both  fre- 
quently of  bright*green  colours.  Vol.  X.  oi  Edinburgh  Royal  So' 
ciety  Transactions, 

*  From  the  Greek,  signifying  a  green  stone— an  emerald. 
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ANORTHITE. 

Anorthotomous  Feldspar,  M.  Christianite,  MotUkeUi,   Anorthite,  Rote. 

Combination  of  silica,  alumina,  lime,  magnesia,  and  oxide  of 
iron.  Silica  44*49,  alumina  34*46,  lime  15*68,  magnesia  5*26, 
oxide  of  iron  0*74 — Rose. 

Sp.  Gr.  2-65.     H.  =  6*0. 

Primary  form  an  oblique  rhombic  prism.  Cleavage  perfect 
parallel  to  P  and  M.  Occurs  in  white,  translucent  or  transparent 
crystals,  which  present  a  vitreous  lustre,  inclining  to  pearly  on  the 
planes  of  cleavage ;  fracture  conchoidal ;  streak  white.  Is  entirely 
decomposed  in  concentrated  muriatic  acid.  Before  the  blowpipe 
on  charcoal,  it  assumes  first  a  vitreous  and  translucent  aspect,  and 
then  fuses  with  difficulty  on  the  edges  into  a  blebby  and  semi« 
transparent  glass ;  with  salt  of  phosphorus  is  decomposed,  with 
the  exception  of  a  silica  skeleton,  and  yields  a  glass  which  be- 
comes opaline  on  cooling. 


I    onM 122«  2' 

Ton  1 120  30 

TonM 117  28 

P  on  M 94  12 


This  species  was  simultaneously  described  by  Rose  under  the 
title  of  anorthite,  and  by  Monticelli  under  the  denomination  of 
Christianite.*  Its  principal  locality  is  Vesuvius,  or  rather  Monte 
Somma,  the  ancient  crater  of  that  volcano ;  it  generally  occupies 
the  cavities  of  chloritic  masses,  md  is  associated  with  ice-sfMur, 
augite,  mica,  and  idocrase.  Its  infusibility  before  the  blowpipe 
serves  to  distinguish  this  mineral  from  any  of  the  zeolites,  as  well 
as  from  nepheline  and  leucite. 


CLAYS. 
Thon,  W,  Argile,  H. 
The  substances  comprehended  in  the  term  Clay  admit  of  no 
general  description,  but  most  of  them  agree  in  possessing  an 
earthy  texture,  and  emit  an  argillaceous  odour  when  breathed  on. 
They  consist  chiefly  of  silica,  with  a  variable  proportion  of  alu- 
mina, and  a  small  quantity  of  lime  or  magnesia,  occasionally  of 


In  compliment  to  Prince  Christian  of  Denmark. 

y  Google 
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alkali.  They  all  appear  to  be  mechanical  deposits,  not  one  of 
them  occurring  crystallized,  or  with  a  crystalline  structure ;  some 
are  slaty. 

1.  Slate-clay.  Shale.  Schieferthon,W.  Argile  schisteuse,  Br. 
Shale  occurs  only  massive;  its  general  colour  is  grey,  which 
sometimes  is  bluish,  yellowish,  or  blackish ;  in  one  direction  its 
structure  is  slaty,  in  the  other  earthy;  it  is  easily  broken;  it 
usually  adheres  to  the  tongue,  and  yields  to  the  nail ;  is  opake, 
meagre  to  the  touch,  and  dull,  except  from  casually  imbedded 
mica,  which  sometimes  imparts  a  glimmering  lustre :  its  specific 
gravity  is  about  2*6.  It  is  found  resting  upon,  as  well  as  inter* 
posed  between,  beds  of  coal,  which  it  invariably  accompanies.  It 
often  contains  impressions  of  reeds  and  of  ferns. 

JBlack  Bituminous  Shale  has  a  slaty  structure ;  when  put  into  the 
fire,  it  blazes,  crackles,  and  emits  a  black  smoke  and  bituminous 
odour,  loses  a  considerable  portion  of  its  weight,  and  is  converted 
into  a  whitish  or  reddish  flaky  ash.  It  is  found  in  common  coal, 
being  generally  more  or  less  mixed  with  it. 

Broton  Bituminous  Shale  is  met  with  at  Kimmeridge  in  Hamp- 
shire ;  and  from  its  giving  out  a  bituminous  odour  when  placed 
in  the  flame  of  a  candle,  or  in  the  fire,  is  termed  Kimmeridge* 
coaL  Its  colour  is  greyish  brown ;  it  has  a  somewhat  slaty  tex- 
ture, and  occasion^ly  a  large  flat  conchoidal  fracture :  it  yields 
easily  to  the  knife,  and  acquires  lustre  by  the  pressure  of  the  nail. 
On  exposure  to  a  considerable  heat,  the  bituminous  part  is  con- 
sumed, and  it  is  reduced  to  a  grey  earthy  ash. 

JRotlenstone.  Its  colour  is  dirty  grey,  or  reddish  brown,  passing 
into  black :  it  is  dull,  earthy,  soflt,  meagre  to  the  touch,  and  emits 
an  unpleasant  odour  when  rubbed.  According  to  the  analysis  of 
K.  Phillips,  it  consists  of  86  alumina,  4  silica,  and  10  carbon. 
Occurs  at  Bakewell  in  Derbyshire,  and  is  believed  to  arise  from 
the  decomposition  of  the  shale  of  that  country ;  also  at  Albany 
near  New  York. 

2,  Adhesive  Slate.  Schiste  ^  polir,  Br.  Adhesive  slate,  J. 
Contains  silica  86'50,  alumina  7*00,  magnesia  1'50,  lime  1'25, 
oxide  of  iron  2*50 — Klaproth.  Is  found  massive,  and  possesses 
a  slaty  texture,  which  becomes  visible  by  exposure ;  but  if  the 
mass  be  immersed  in  water,  it  resumes  its  former  appearance. 
Has  a  yellowish  or  smoke-grey  colour  ;  is  very  soft,  splits  easily, 
adheres  strongly  to  the  tongue  (whence  Adhesive  slate),  and  is 
opake.  Its  specific  gravity  is  2-08 ;  and  it  is  infusible  before  the 
blowpipe.  On  exposure  to  a  red  heat,  it  becomes  brownish,  and 
loses  weight.     It  absorbs  water  with  avidity,  but  does  not  fall  to 

.  pieces.    It  has  hitherto  been  found  only  in  the  gypsum  formation 
around  Paris,  and  is  the  imbedding  substance  of  the  Menilite. 

3.  Polishing  Slate.  Polier  schiefer,  W.  Sp.  Gr.  0-59— 0'60. 
Is  of  a  white,  yellowish -white,  or  yellow  colour;  massive,  with 
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a  slaty  texture ;  is  opake,  brittle,  and  so  light  as  to  swim  on 
water.  One  variety  yielded  to  Bucholz,  silica  83-50,  alumina 
4*0,  lime  8*50,  oxide  of  iron  1*60,  water  9-0.  It  imbibes  water ; 
and  when  burnt  becomes  red,  but  does  not  fuse.  It  is  found 
near  Bilin  in  Bohemia,  in  a  bed  resting  on  marl ;  also  at  Zwickau 
in  Saxony,  and  in  Auvergne,  and  is  supposed  to  be  a  volcanic 
production.     It  is  used  for  polishing  glass,  marble,  and  metals. 

4.  LiTHOMARGE.  Steiumark,  W.  Argile  lithomarge,  H. 
Sp.  Gr.  2*43.  Is  yellowish  or  reddish-white ;  also  ^rey  or  bluish, 
and  is  frequently  spotted  internally.  It  is  massive ;  sofl ;  ad- 
heres strongly  to  the  tongue  ;  has  a  greasy  feel ;  gives  a  shining 
streak ;  and  is  commonly  opake,  occasionally  translucent ;  tex- 
ture earthy,  but  has  a  large  conchoidal  fracture.  It  is  infusi- 
ble before  the  blowpipe ;  sometimes  phosphoresces  when  heated ; 
and  hardens  if  exposed  to  a  high  temperature.  It  occurs  at 
Ehrenfriedersdorf  and  Altenberg  in  Saxony ;  at  Planitz,  near 
Zwickau  in  Bohemia ;  and  has  been  noticed  in  small  quantities 
in  the  tin  and  copper  veins  of  Tin  Croft  and  Cook's  Kitchen 
mines  near  Redruth,  which  traverse  both  granite  and  schiste. 

Friable  Lithomarge,  in  scaly,  glimmering  particles,  which  are 
phosphorescent  in  the  dark,  occurs  in  the  tin  veins  of  Ehren- 
friedersdorf in  Saxony,  and  some  other  places.  Klaproth  found 
it  to  consist  of  silica  32,  alumina  26*50,  iron  21,  water  17,  and 
muriate  of  soda  1*50. 

5.  Fuller's  Earth.  Walkerde,  W.  Argile  smectique,  H. 
Sp.  Gr.  1*82  to  2*19.  Occurs  massive,  and  is  usually  of  a  green- 
ish-brown colour,  sometimes  nearly  that  of  slate ;  it  is  opake, 
soft,  dull,  possesses  an  earthy  fracture  and  a  greasy  feel,  and 
vields  to  and  receives  a  polish  from  the  nail,  but  scarcely  ad- 
heres to  the  tongue  ;  in  water  it  becomes  translucent,  and  falls 
into  a  pulpy  impalpable  powder.  A  variety  from  England  yield- 
ed 53  silica,  10  alumina,  0*5  lime,  1*25  magnesia,  9*5  oxide  of 
iron,  1  muriate  of  soda,  and  24  water.  It  is  fusible  into  a  po- 
rous slag,  and  ultimately  forms  a  white  blebby  glass. 

At  Nutfield  near  Riegate,  in  Surrey,  it  occurs  in  regular  beds 
near  the  summit  of  a  hill  of  considerable  elevation,  between  beds 
of  sand  or  sandstone  containing  fossil  wood  and  impressions  of 
the  nautilus  and  other  sea-shells.  There  are  two  distinct  beds 
of  fuller's  earth ;  the  upper,  of  a  greenish  clay  colour  and  five 
feet  in  thickness,  rests  upon  the  other,  which  is  of  a  light  slate 
blue,  and  eleven  feet  thick ;  in  these  beds,  but  principally  in 
the  latter,  are  found  considerable  masses  of  sulphate  of  bar- 
ytes,  sometimes  exhibiting  regular  crystallizations.  Fuller's 
earth  is  also  found  at  Deptling,  near  Maidstone  in  Kent ;  and  at 
Aspley,  near  Woburn  in  Bedfordshire,  under  nearly  the  same 
circumstances  as  at  Nutfield.  Also  at  Old  Down  near  Bath ; 
near  Nottingham  ;  in  Sussex ;  and  at  Rosswein  in  Saxony.    It 
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occurs  among  primitive  rocks,  and  is  supposed  to  originate  from 
their  decomposition.  From  its  property  of  absorbing  oil  and 
greasy  matter,  this  substance  was  formerly  much  used  in  the 
fulling  of  cloth  (whence  its  name),  and  was  forbidden  to  be  ex** 
ported  under  severe  penalties:  soap  is  now  generally  sub- 
stituted. 

6.  Tripoli.  Tripel,  W.  Quarz  aluminifere  Tripol6en,  H. 
Sp.  Gr.  l*86-*2-2.  This  mineral  has  generally  an  argillaceous 
aspect.  It  occurs  massive,  with  a  coarse,  dull,  earthy  fracture ; 
it  is  meagre  and  rough  to  the  touch,  does  not  adhere  to  the 
tongue,  and  yields  easily  to  the  nail.  Presents  various  shades 
of  grey,  yellow,  and  red ;  and  yielded  ^to  Haase  90  silica,  7*0  alu- 
mina, and  3*0  iron.  It  imbibes  water,  which  softens  it ;  when 
burnt,  becomes  white  and  is  hardened ;  but  is  very  difficultly 
fusible.  It  was  first  brought  from  Tripoli  in  Africa,  but  has  since 
been  noticed  in  the  Puy  de  Dome,  in  Tuscany,  near  Prague, 
at  Amberg  in  Bohemia,  and  many  other  places ;  and  appears  to 
be  merely  a  fine  arenaceous  variety  of  quartz,  accidentally  mixed 
with  clay.  It  is  used  in  polishing  metals,  marble,  glass,  and  other 
hard  bodies. 

7.  BoLB.  Bol,  W.  Bole,  J.  Sp.  Gr.  1-60  to  1-97.  Bole 
occurs  in  solid  amorphous  masses  of  a  yellow,  red,  or  brownish- 
black  colour.  The  yellow  is  translucent  on  the  edges,  the  red 
is  nearly  translucent,  and  the  brownish-black  opake.  It  yields 
to  the  nail,  exhibits  a  conchoidal  fracture  i  gives  a  shining  streak ; 
adheres  to  the  tongue;  has  a  greasy  feel;  and  fuses  into  a 
slag.  Immersed  in  water,  it  emits  a  crackling  noise,  and  breaks 
in  pieces. 

This  substance  is  found  in  irregular  beds  or  disseminated 
masses  in  wacke  and  basalt,  from  the  decomposition  of  which  it 
is  supposed  to  arise.  It  occurs  at  Striegau  in  Silesia,  at  the 
Habichtswald  in  Hessia,  and  near  Sienna  in  Italy. 

8.  Lemnian  Earth  is  yellowish  grey,  or  white,  frequently 
with  ochreous  spots  on  the  surface.  The  fracture  is  earthy; 
it  is  dull ;  has  a  meagre  feel ;  adheres  slightly  to  the  tongue ; 
and,  when  immersed  m  water,  falls  to  pieces,  evolving  numerous 
air-bubbles.  Klaproth  found  it  to  consist  of  silica  66,  alumina 
14'50,  oxide  of  iron  6,  water  8*50,  together  with  very  minute 
portions  of  lime  and  magnesia,  and  3*50  of  soda. 

It  is  dug  once  a  year  with  much  ceremony  in  the  isle  of  Lem- 
nos,*  in  the  Mediterranean,  where  only  it  is  found.  It  was 
formerly  used  in  medicine. 

9.  CiMOLiTE  is  of  a  light  greyish-white,  inclining  to  pearl- 
grey,  but  by  exposure  it  acquires  a  reddish  tint ;  it  occurs  mas- 


'  Whence  Lemnian  earth. 
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sive,  and  exhibits  a  somewhat  slaty  texture ;  is  opake,  dull>  and 
has  an  earthy  fracture ;  yields  to  the  nail,  and  adheres  to  the 
tongue.  It  often  encloses  small  grains  of  quartz.  It  consists 
of  63  silica,  23  alumina,  1*25  oxide  of  iron,  and  12  water.  Sp. 
Gr.  2.    It  is  infusible. 

It  abounds  in  the  island  of  Cimola,*  now  called  Argenteria, 
situated  near  that  of  Milo.  It  was  employed  by  the  ancients, 
and  still  is  by  the  inhabitants  of  the  island,  for  some  of  the  pur« 
poses  to  which  fuller's  earth  is  applied. 

10.  Mountain-Meal.  Bergmehl,  Fabbranu  This  singu- 
lar mineral  was  found  in  the  form  of  a  bed  by  Fabbroni,  at  3anta 
Flora,  between  Tuscany  and  the  Papal  dominions ;  it  is  manu- 
factured into  bricks  so  light  as  to  swim  on  water.  It  consists  of 
silica  79,  alumina  5,  oxide  of  iron  3,  water  12 — Klaproth. 

11.  Black  Chalk.  Zeichenschiefer,  W.  Argile  schisteuse 
graphique,  H.  Schiste  ^  dessiner,  Br.  Ampelite  graphique,  Bt. 
This  mineral  is  greyish  or  bluish  black ;  has  a  slaty  texture ;  is 
meagre  to  the  touch ;  and  soils  the  fingers.  £xposed  to  heat  it 
becomes  red.  It  is  found  in  primitive  mountains,  accompanying 
argillaceous  schiste,  particularly  the  aluminous,  to  which  it  is 
nearly  allied.  It  is  met  with  in  France,  Spain,  Italy,  and  in 
Bayreuth.  It  is  used  both  in  drawing  and  painting ;  its  streak 
on  paper  is  quite  black.  The  variety  from  Bayreuth  contains 
silica  64*50,  alumina  11*25,  oxide  of  iron  2*75,  carbon  11*00, 
water  7*50— Wiegleb.    Sp.  Gr.  2*11— 2*18. 

12.  Pipe-Clay.  Has  a  greyish  or  yellowish  white  colour ;  an 
earthy  fracture ;  and  smooth  greasy  feel ;  it  adheres  pretty  strong- 
ly to  the  tongue,  is  very  plastic  and  tenacious,  and  is  infusible. 
It  is  manufactured  into  tobacco-pipes,  and  is  the  basis  of  the 
queen's-ware  pottery.  An  extensive  stratum  of  pipe-clay  lies 
in  a  horizontal  position  above  the  chalk  extending  from  Hand- 
fast  Point  to  beyond  Cprfe  Castle  in  Dorsetshire.  It  may  be 
traced  in  the  hills  near  Poole,  and  is  found  in  many  parts  of 
that  extensive  tract  called  the  Trough  of  Poole. 

13.  Potter's  Clay  is  plastic,  and  disintegrates  by  exposure ; 
is  generally  of  a  reddish,  bluish,  or  greenish  colour,  and  has  a  soft 
and  often  greasy  feel.  When  mixed  with  sand,  it  is  made  into 
bricks  and  tiles.  A  variety  found  in  the  forest  of  Dreux  in 
France  ^employed,  on  account  of  its  infusibility,  in  the  making 
of  tiles  for  the  porcelain  furnaces),  consists  of  43  silica,  38  alu- 
mina, 3  lime,  1  iron,  and  18  water.  Most  of  the  clay  used  in 
the  StaflPordshire  potteries  is  brought  from  Devonshire. 


*  Whence  Cimolite. 
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KEROLITE. 
Cerolite,  Kerolite,  L.  BreitJiaupt, 
Contains  silica  37*95,  alumina  12*18,  magnesia  16*02,  water 
31*00— PfaflP. 

Sp.  Gr.  2*0—2*2.    H.  about  2*0. 
Is  found  in  kidney-shaped  masses,  which  have  a  lamellar  or 
compact  structure,  and  a  white,  yellow,  or  green  colour.  Lustre 
vitreous  or  resinous;  transparent  or  translucent;  fracture  con- 
choidal ;  feels  greasy,  but  does  not  adhere  to  the  tongue. 

It  occurs  at  Frankenstein  in  Silesia,  and  at  Zoblitz  in  Saxony, 
in  both  localities  associated  with  serpentine. 

PYROPHYLLITE. 

Hermann  of  Moscow, 

Silica  59*79,  alumina  29*46,  magnesia  4*0,  oxide  of  iron  1*8, 
water  5*62 — Hermann. 

Sp.  Gr.  2*8.     H.  z=  1*5. 

Occurs  in  fibrous  radiating  masses,  and  small  elongated  prisms, 
sometimes  with  terminations,  but  whose  form  is  nevertheless  not 
ascertained.  Of  a  light  green  colour ;  lustre  pearly ;  in  thin  la- 
minae, transparent.  This  mineral  used  to  be  considered  a  radi- 
ated variety  of  talc,  but  its  comportment  before  the  blowpipe  is 
peculiar.  Heated  per  se,  it  exfoliates  into  white  leaves,  and  in- 
creases to  about  twenty  times  its  original  size ;  but  does  not  fuse. 
With  borax  it  forms  a  green  transparent  glass,  which  on  cooling 
loses  its  colour ;  with  salt  of  phosphorus  is  decomposed  into  a 
colourless  glass  and  a  skeleton  of  silica ;  with  soda  fuses  with 
effervescence  into  a  transparent  yellow  glass ;  and  heated  with  a 
solution  of  cobalt,  it  assumes  a  blue  tinge. 

It  occurs  near  Beresof,  in  the  Ural  Mountains  of  Siberia. 

FAHLUNITE.  ,! 


Tricklasite, . 

Leonhard. 

Combination  of  silica,  alumina,  and  water,  mixed  with  magnesia. 

oxide  of  iron. 

i  and  manganese. 

Green. 

Black. 

Silica                       46-79 

44*95 

44*60 

Alumina                   26*73 

30*70 

30*10 

Magnesia                    2*97 

604 

6*75 

Protoxide  of  iron       5*01 

7-22 

3*86 

Ox.  of  manganese      0*43 

1*90 

2*24 

Water                        13*50 

8*65 

9*35 

Potash                        0*00  Hising. 

1*38  Wacht. 

1*98  Wacht. 

Sp.  Gr.  2-6- 

-2*7. 

H.  z= 

30. 

Digitized  by  Google 

EARTHY  MINERALS.  41 

Primary  form  an  oblique  rhombic  prism  of  109®  28'  and  70® 
32^.  Occurs  massive,  and  in  six-sided  prisms;  the  crystals, 
however,  from  their  highly  perfect  cleavage,  almost  invariably 
fracture  in  parallel  position  with  the  slate  in  which  they  occur, 
and  thus  present  only  sections  of  their  form.  Cleavage  perpen- 
dicular to  the  axis  of  the  prism ;  lustre  resinous.  Before  the 
blowpipe  it  becomes  grey,  and  fuses  on  its  thinnest  edges  ;  but 
with  borax  melts  slowly  into  a  glass  slightly  coloured  by  iron. 
Colour  dark-reddish  brown ;  occasionally  green  or  blacK,  and 
opake ;  but  when  reduced  to  small  fragments,  translucent^  and 
yellowish  brown  by  transmitted  light. 

It  occurs  in  the  copper  mine  of  Eric  Matts  at  Fahlun  in  Swe- 
den, imbedded  in  chlorite  slate. 


CHIASTOLITE.* 

Hohlspath,  W.     Made,  H. 

Sp. Gr.  2-9_3-0.     H.  =  50— 5-5. 

Occurs  crystallized  in  rectangular  prisms,  which  present  a  black 
cross  in  their  transverse  section.  Colour  white  or  grey,  the  dark 
portion  black  or  bluish-black.  Translucent.  Lustre  vitreous, 
though  indistinct.  Streak  white.  Cleavage  imperfect.  Frac- 
ture splintery.  Contains  silica  68*49,  alumina  30*17,  magnesia 
4*12,  oxide  of  iron  2*7,  water  0-27 — Landgrabe ;  which  corre- 
sponds with  the  researches  of  Berzelius,  who  ascertained  it  to  be 
a  compound  of  silica  and  alumina.  '.Before  the  blowpipe  the 
white  portion  becomes  still  whiter,  but  does  not  fuse ;  while  the 
black  melts  into  a  dark-coloured  glass.  With  either  borax  or  salt 
of  phosphorus  it  is  difficultly  fusible,  forming  a  transparent  glass ; 
but  it  effervesces,  and  is  entirely  soluble,  in  nitric  acid. 

Chiastolite  occurs  imbedded  in  clay-slate  or  schiste  in  many 
places,  particularly  near  Bareges  in  the  Pyrenees  ;  at  St  Jago  di 
CompostelTa  in  Spain  ;  in  clay-slate  near  Santa  Elena  in  the  Sierra 
Morena,  as  observed  by  Dr  Traill ;  at  Bretagne  in  Normandy ; 
on  Skiddaw  in  Cumberland ;  and  at  Agnavanagh  in  Wicklow. 
Haiiy  supposes  the  crystals  to  be  produced  by  the  union  of  two 
individuals  similarly  crystallized,  the  one  in  a  state  of  purity,  the 
other  a  mixture. 


*  Chiastolite,  from  the  Greek,  in  allusion  to  its  being  marked  with  the 
form  of  an  X,  in  dark  lines,  visible  on  the  summits  of  the  crystals. 
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lOLITE.* 

Dichroite,  Cordier,     Cordierite,  Leonhard.    Prismatic  Quartz,  M. 
loUte,  H. 

Combination  of  silica,  alumina,  magnesia,  oxide  of  iron,  and 
manganese. 

Bodenmais.       OrijerfWi. 
48-35  


Simitok. 

49-17 

3310 

11-48 


Silica 

Alumina 

Magnesia 

Oxide  of  iron  4-33 

Manganese       0-00 

Water 


Fahlun. 

50-24 

33-42 

10-84 

4-00 

0-68 


49-95 
31-70  32-88 

1015  10-45 

8-31  5-00 

0-33  0-03 

1-20  Strom.  0-59  Strom.  l-75Bonsd.  1-66  Strom. 
Sp.  Gr.  2-56— 2-6.  H.  =  70—7-5. 
This  mineral  has  a  dark-blue  colour,  sometimes  with  a  tinge  of 
black ;  but  when  viewed  by  transnutted  light  at  right  angles  to 
the  axis  of  the  prism,  it  appears  brownish-yellow.  It  occurs  mas- 
sive, and  crystallized  in  six  or  twelve-sided  prisms ;  its  primary 
being  the  six-sided  prism.  Transparent  or  translucent ;  with  a 
shining  vitreous  lustre ;  and  an  uneven  or  somewhat  conchoidal 
fracture.  Alone,  before  the  blowpipe,  in  a  strong  heat,  the  edges 
fuse  into  a  blue  glass ;  with  borax  it  melts  slowly  into  a  diapha- 
nous glass.    Not  affected  by  acid. 


^^^ 


K 


PonMorM 90*»  OC 

MonM 120  00 

M  onMorA 160  00 

Monc 137  46 


It  is  found  at  Cape  de  Gatte  in  Spain,  imbedded  in  granite ;  in 
very  large  individuals  engaged  in  quartz  at  Ujordlersoak  and^Si- 
mitok,  in  Greenland ;  and  in  distinct  crystals,  with  magnetic  py-* 
rites,  at  Bodenmais,  in  Bavaria.  It  is  more  common  massive, 
being  found  in  that  state  among  the  primitive  rocks  (^  Arendal  in 
Norway ;  Orijerfwi  in  Finland,  &c. 

1 .  PELiOMf  is  a  name  occasionally  given  to  the  Bodenmaie 
variety,  which,  from  its  containing  a  larger  proportion  of  iron,  is 
somewhat  heavier. 

2.  Steinheilite,J  agsun,>efers  to  that  from  Fmland.  Both 
of  these,  however,  are  perfectly  identical  with  lolite. 

•  lolite,  from  its  bluish  violet  colour  in  one  direction ;  Dichroite,  from 
two  Greek  words,  signifying  of  two  colours. 
+  From  the  Greek,  signifying  bluish  colour  or  blackish. 
t  So  named  after  Count  Steinheil. 
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3.  The  Hard  Fahlunite  of  Berzelius^  from  Fahlun  in  Swe- 
den, b  merely  a  brownish-yellow  variety  of  this  species,  which 
derives  its  peculiar  colour  mid  opacity  from  accidental  admixture. 
In  other  re^)ects  it  is  similar.  The  Sapphire  dttm  of  jewellers, 
is  a  tram^Nurent  lolite  from  Ceylon. 


SORDAWALITE. 

Contains  silica  49*40,  alumina  13*80,  peroxide  of  iron  18*17, 
magnesia  10*67,  phosphoric  acid  2*68,  water  4*38 — Ncnrdenskiold. 

Sp.  Gr.  2*53—2*58.     H.  =  2*5—8*0. 

Occurs  in  opake,  greyish  or  bluish-black  coloured  masses, 
which  do  not  exhibit  traces  of  cleavage ;  lustre  vitreous ;  fracture 
conchoidal;  streak  liver-brown;  brittle.  Before  the  blowpipe 
per  86  it  fuses  with  difficulty  into  a  dark-coloured  globule,  and 
with  borax  forms  a  green  glass ;  with  a  small  quantity  of  soda  it 
yields  a  blackish-gre^n  globule,  and  with  a  larger  Quantity  a  rough 
slaggy  mass.  It  is  partly  soluble  in  muriatic  acid ;  and  becomes 
red  on  exposure  to  the  atmosphere. 

This  mineral  was  discovered  and  analysed  by  Nordenskiold, 
who  found  it  near  die  town  of  Sordawala  in  Finland,  forming  thin 
layers  in  a  primitive  rock.  It  occurs  also  with  magnetic  pyrites 
at  Bodenmais  in  Bavaria. 


HARMOTOME. 

Kreutzstein,  W.  Harmotome,'H.  Pierre  Cruciforme,  Br.  Cross-stone,  J. 
Paratomout  Kouphone  Spar,  M. 

Combination  of  silica,  alumina,  barytes,  and  water,  with  occa- 
sional small  proportions  of  lime,  soda,  and  potash. 

SchifiPenburg.  Andreasberg.  Oberstein.  Strentian. 

Silica                 44*79  49*0  56*30  47*5  47*04 

Alumina            19-28  16*0  14*50  19*5  15*24 

Barytes              17*59  18*0  17*52  160  20*85 

Lime                    108  0*0            1-00  0*0  0-10 

Soda  or  potash    0  00  0*0            1*25  00  0*88 

Water               15*32  150  11*69  13*5  14*92 

Wernekinck.  Klapr.  Gmelin.  Tassaert.  Connell. 

Sp.  Gr.  2*35— 2*4.    H.  =  4*5. 

Harmotome  sometimes  occurs  in  flattish  quadrangular  prisms, 
terminated  by  rhombic  planes,  replacing  the  solid  angles  of  the 
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prism ;  these  crystals  often  cross*  each  other  lengthwise  and 
at  right  angles,  so  that  their  axes  coincide.  The  crystals  yield 
to  cleavage  parallel  to  the  planes  and  both  diagonals  of  a  right 
rectangular  prism,  which  is  the  primary  form.  The  usual  colour 
of  this  mineral  is  greyish-white ;  it'  is  translucent,  and  has  a 
somewhat  pearly  lustre.  Before  the  blowpipe  it  fuses  easily, 
without  intumescence,  into  a  diaphanous  glass ;  and  is  scarcely 
affected  by  acids,  unless  they  are  heated. 

1.  2.  3.  4.  5.  6.  7. 


f<^ 


/7\ 


'^zV 


Fig.  1.  The  primary  form,  a  right  rectangular  prism,  of  which  certain 
of  the  angles  are  replaced  in  fig.  2,  reducing  it,  when  placed  in  another 
direction,  to  a  siz-^ided  prism,  of  which  the  edges  are  modified  in  ^,  3 
by  narrow  planes,  which  are  increased  in  fig.  4,  and  complete  in  fig.  6, 
and  so  increased  in  fi^.  7  as  greatly  to  reduce  the  primary  planes,  and  to 
give  a  nearly  octahedral  form  to  the  crystal.  Fig.  6  represents  two  crys- 
tals of  the  same  form  as  fig.  6,  but  flatter,  crossing  each  other. 


Mon6 126**    ^ 

5  on  &  over  summit  110  26 

ftonal 171  4 

5  on  a  2 151  35 

&ona3..... 149  32 

a  4  on  a  4'  ) 

or         V 177  28 

a  4  on  a  4''  ) 


Strontian,  in  Argyleshire,  produces  the  finest  specimens  of  the 
simple  crystal ;  while  the  cruciform  varieties  are  best  known 
in  metalliferous  veins,  traversing  grawacke,  at  Andreasberg  in 
the  Hartz.  It  is  also  met  with  in  the  Kilpatrick  Hills,  Dumbar- 
tonshire, accompanying  analcime;  on  gneiss  at  Kongsberg  in 
Norway ;  and  in  the  cavities  of  siliceous  geodes  at  Oberstein 
in  Deuxponts. 


*  Harmotome  signifies  that  which  divides  along  the  Joints ;  alluding 
probably  to  the  easy  separation  of  the  cross  crystals  from  each  other, 
where  they  join. 
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BREWSTERITK* 

Brewsterite,  Brooke.    Brewsteritic  Kouphone  Spar,  Haid* 

Combination  of  silica,  alumina,  strontia,  baryta,  lime,  and  water, 
with  a  little  oxide  of  iron.  Silica  53*66,  alumina  17*49,  strontia 
8*32,  baryta  6*75,  lime  1*34,  water  12*58,  oxide  of  iron  0*29— 
Connell.     Sp.  Gr.  2*1—2-4.    H.  =  5*0— 5-5. 


g  on  T 93'  40' 

dond 172     0 


Primary  form,  an  oblique  rectangular  prism.  In  small  white 
or  yellowish  coloured  crystals,  whose  cleavage  is  highly jperfect 
parallel  to  P.  Lustre  vitreous,  except  on  iJie  faces  of  cleavage, 
which  are  pearly  ;  transparent  or  translucent ;  fracture  uneven. 
It  gelatinizes  with  acids ;  and  before  the  blowpipe  loses  its  water, 
becomes  opake,  froths,  and  Intumesces,  but  does  not  fuse ;  with 
salt  of  phosphorus  it  melts  easily,  leaving  a  skeleton  of  silica. 

Brewsterite  was  first  observed  at  Strontian  in  Argyleshire, 
where  it  generally  occurs  associated  with  calcareous  spar ;  but 
has  latterly  also  been  met  witli  coating  the  cavities  of  amygda- 
loidal  rocks  at  the  Giant's  Causeway ;  in  the  lead  mines  of  St 
Turpet>  near  Freiburg  in  the  Brisgau ;  in  the  department  of  Isere 
in  France ;  and  in  the  Pyrenees.    (ManucU.) 

PETALITE-t 

Petalite,  Br.    Berzelite.    Prismatic  Petaline  Spar,  M. 

Combination  of  silica,  alumina,  and  lithia. 
Silica         79*21  74*17 

Alumina     17*22  17*41 

Lithia  5-76  5*16 

Lime  0*00  Arfwedson.      0*32  Gmelin. 

Sp.  Gr.  2*44.     H.  z=  6*0. 
Colour  white,  with  frequently  a  reddish  tinge  ;  its  structure 
is  perfectly  lamellar  in  one  direction,  and  it  admits  of  mechani- 

*  In  honour  of  Sir  David  Brewster. 

t  Petalite,  from  the  Greek,  signifying  of  perfectly  lamellar  structure 
(in  one  direction). 
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cal  division  with  some  difficulty  parallel  to  the  sides  and  both 
diagonals  of  a  rectangular  but  not  square  prism,  apparently  with 
oblique  summits.  It  is  translucent,  and  has  a  glistening  lustre, 
approaching  to  pearly  on  the  perfect  faces  of  cleavage ;  but  is 
not  affected  by  acids.  Alone  on  charcoal,  before  the  blowpipe, 
it  fuses  on  the  edges  with  difficulty  into  a  blebby  semi-transpa- 
rent glass ;  with  borax  into  a  diaphanous  glass. 

Fetalite  has  hitherto  been  met  with  only  at  the  iron  mine  of 
Uton,  an  island  about  thirty-five  miles  south«east  of  Stockholm, 
where  it  was  first  noticed  by  D'Andrada,  accompanying  lepido- 
lite,  tourmaline,  spodumene,  and  quartz.  The  pink  tinge  which 
it  occasionally  presents,  denotes  a  minute  admixture  of  oxide  of 
manganese. 


SPODUMENE. 

Prismatic  Triphane  Spar,  M.     Spodumene,  D^Andrada.    Triphane,  H. 

Combination  of  silica,  alumina,  and  lithia. 

Uton.  Uton.  Killiney. 

Silica  66-40  63-29  63-31 

Alumina  35-30  28-78  28-51 

Lithia  ,  8-85]  5-63  5-66 

Oxide  of  iron       1-4.5  Arfwedson,      0-79  Strom.      0-83  Thorn. 
Sp.  Gr.  3-0—3-2.     H.  =  6-5—70. 

This  mineral  occurs  massive ;  its  structure  is  lamellar,  with 
cleavage  parallel  to  the  sides  and  the  shorter  diagonal  of  a  rhom- 
bic prism  of  about  100^  and  80^ ;  lustre  shining  and  slightly 
pearly  ;  cross  fracture  fine  grained  and  uneven,  with  a  glimmer- 
ing lustre;  colour  greyish  or  light-green;  it  is  translucent, 
scratches  glass,  and  is  brittle.  It  becomes  colourless  and  opake 
when  exposed  to  a  red  heat.  Before  the  blowpipe,  on  charcoal, 
it  intumesces,  and  fuses  into  an  almost  transparent  glass. 

It  occurs  in  the  iron  mihe  of  Uton,  in  Sweden,  in  a  gangue  of 
red  felspar,  quartz,  and  tourmaline ;  also  in  the  Tyrol,  near  Ster- 
zing ;  and,  having  a  pale  green  or  yellowish  tinge,  in  granite, 
with  killinite,  at  Killiney  near  Dublin. 


JEFFERSONITE* 
Polystomous  Augite  Spar,  Keating. 
This  mineral  contains  silica  56*0,  lime  15-1,  alumina  2-0,  prot- 
oxide of  manganese  13-5,  peroxide  of  iron  10-0,  oxide  of  zinc 
1-0 — Keating. 

Sp.  Gr.  3-51— 3-55.     H.  about  4-5. 

•  Jeffersonite,in  honour  of  Jefferson,  President  of  the  United  State*. 
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Occurs  in  lamellar  or  crystalline  masses  of  a  dark  olive-green 
colour  passing  into  brown ;  translucent  on  the  edges ;  and  yield- 
ing to  mechanical  division  in  three  directions.  On  the  planes  of 
cleavage  the  lustre  is  semi-metallic ;  on  the  cross  fracture  resin- 
ous. It  fuses  readily  before  the  blowpipe  into  a  black  globule,  but 
does  not  act  upon  dhe  magnet.  In  heated  muriatic  acid  a  portion 
is  dissolved.  It  occurs  with  Franklinite  and  garnet,  at  the  Frank- 
lin iron-works,  near  Sparta  in  Sussex  county,  New  Jersey. 


TABULAR  SPAR. 

Prismatic  Augite  Spar,  M.      Wollastonite,  Necker*     Schaalstein,  W. 
Spath  en  Tables,  H. 

Combination  (^  silica  and  lime. 
Cziklowai  Pargas.  Perfaeni^mi. 

Silica  51-44i  531  52-58  51-60 

Lime  47'41  451  44*45  46-41 

Magnesia       0-00  1-8  0-68  0-00 

Ox.  of  iron  0*40  Strom.  0-0  Beud.  1-J3  Bonsd.  traces.  Rose. 
Sp.  Gr.2-86.  H.  =  4-5— 5-0. 
Tabular  spar  generally  occiu*s  in  fibrous  masses  of  a  greyish-, 
yellowish-,  greenish-,  or  reddish-white  colour ;  with  a  shining  and 
somewhat  pearly  lustre;  translucent;  often  friable.  Primary 
form  a  right  or  oblique  rhomlnc  prism.  Principal  cleavages  are 
parallel  to  the  planes  of  the  primsury.  It  is  phosphorescent  when 
scratched  with  a  knife,  as  well  as  when  heated.  A  fragment 
placed  in  nitric  acid  effervesces  quickly  at  first,  and  then  falls 
into  powder.  On  charcoal  it  melts  on  the  edge  into  a  semi- 
transparent  colourless  glass,  but  requires  a  very  strong  heat  for 
its'  perfect  fusion ;  with  borax  it  melts  easily  into  a  transparent 
glass. 

MonT OS'' 20' 

M  ont 139  45 

T  on« 136  30 

Mon^l 93  40 

T  on  ^1 126  — 

M  on  ^2 156  30 

«on^l  return 94  15 

This  mineral  has  been  found  in  small,  extremely  fragile,  tabu- 
lar-shaped crystals,  in  the  ejected  stones  of  Vesuvius ;  in  fibrous 
masses,  with  apophyllite,  at  Cziklowa  and  Dognatska  in  the 
Bannat  of  Temeswar ;  in  cinnamon-stone  from  Ceylon ;  with  co- 
lophonite  in  North  America ;  and  in  fibrous  radiated  masses  in 
basalt  at  the  castle  rock  of  Edinburgh.  It  frequently  bears  con- 
siderable resemblance  to  some  varieties  of  tremolite.  By  fusing 
lime  and  silica  in  the  required  proportions,  cleavable  masses  have 
been  obtained. 
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0-53—Kobell. 


OKENITE. 

Kdbell 
Silica  56-99  55-64 

Lime  26-35  26-59 

Water  16-65  17-00 

Alumina,  oxide  of  iron,"} 
and  traces  of  potash  J 

Sp.  Gr.  2-28.  H.  z=  5-0—60. 
Occurs  in  delicately  fibrous  and  sometimes  radiating  masses, 
having  a  glimmering  or  pearly  lustre.  Colour  white,  with  a 
shade  of  yellow  or  blue ;  translucent  on  the  edges.  Before  the 
blowpipe  in  the  matrass  it  affords  much  water  slightly  alkaline  ; 
alone  on  charcoal  it  fuses  readily,  intumesces,  and  forms  a  porce- 
lain-like mass.  With  borax  it  melts  into  a  limpid  and  colourless 
glass ;  but  is  difficultly  and  imperfectly  soluble  in  salt  of  phos- 
phorus. 

It  occurs  at  Disco  Island  and  Tupaursak  in  North  Greenland, 
in  amygdaloid. 


MELLILITE,  H.  Bt.* 

Combination  of  silica,  lime,  magnesia,  alumina,  and  the  oxides 
of  iron,  manganese,  and  titanium. 

Silica  38-0,  lime  19-6,  magnesia  19-4,  alumina  2-9,  oxide  of  iron 
12-1,  oxide  of  manganese  20,  oxide  of  titanium  4-0 — Carpi. 
Sp.  Gr.  3-24 — 3*28.     Gives  sparks  with  steeL 


M 


PonMorM' 90"  OiK 

MonM' 90  00 

M  or  M'on^f 136  00 


This  mineral  occurs  in  small  square  prisms,  whose  lateral  edges 
are  mostly  replaced.  Internally  the  crystals  are  of  a  honey-yellow 
or  orange  colour ;  externally  they  are  usually  coated  by  oxide  of 
iron  of  a  brown  hue.  Before  the  blowpipe  it  melts  without  effer- 
vescence into  a  greenish  glass ;  and,  when  reduced  to  powder, 
gelatinizes  with  nitric  acid. 

It  has  only  been  found  at  Capo  di  Bove,  near  Rome,  in  the 
fissures  of  a  compact  black  lava,  with  nepheline,  pleonaste,  and 
other  volcanic  minerals. 


•  Mellilite,  from  its  being  of  a  honey  yellow. 
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GISMONDINE. 

Abrazite,  BroechL   Zeagonite,  GiimandU     Gismondine,  L. 

41-4 

2-5 

48-6 

1-5 

2-5 

Oxide  of  mangan.  0*50  Viviani.  OO  Carpi. 

Sp.  Gr.  2-16— 2-2.     H.  =  7-0— 7-5. 
Primary  form,  a  right  square  prism ;  secondary,  the  same,  sur- 
mounted by  four-sided  pyramids. 


P  on  P' 122*58' 

FonP'' 85  40 


Occurs  in  white  translucent  crystals,  having  an  adamantine 
lustre,  and  presenting  an  imperfect  cleavage  parallel  to  n.  Frac- 
ture conchoidal.  Before  the  blowpipe  it  phosphoresces,  and  be- 
comes friable,  but  does  not  melt.  It  gelatinizes  in  acids  without 
effervescence. 

This  species  occurs  at  Capo  di  Bove  near  Rome,  coating  the 
cavities  of  ancient  lava,  along  with  other  volcanic  minerals. 


AUGITE.    PYROXENE.* 
Augit,  W.     Pyroxene,  H.    Paratomous  Augite  Spar,  M. 
Combination  of  silica,  lime,  protoxide  of  iron,  and  sometimes 
alumina. 
Analyses  of  black  varieties. 
Taberg.  Frascati  Etna. 

Silica  53-36  48-00  52-00 

Lime  22-19  24-00  13-20     ^ 

Protox.  of  iron  17-38  1200  14-66 

Magnesia  4-99  8-75  1000 

Alumina  0-00  5-00  3-34 

Manganese         0-00  Rose.         I'OO  Klaproth.   200  Vauquelin. 
Sp.  Gr.  3-10  to  3-15.     H.  =  50  to 60.    - 

^ ^^^ 

•  Augite,  from  the  Greek,  splendour,  in  allusion  to  the  brilliancy  of     ^ 
its  crystals  ;  Pyroxene,  signifying  a  guest  in  the  domain  of  fire, — ur.:iU 
tered  by  heat. 
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Augite  occurs  crystallized,  also  in  grains,  and  amorphous;  the 
crystals  generally  small,  and  often  hemitrope  or  macled.  Its  co- 
lour IS  green,  brown,  or  brownish-black,  sometimes  black ;  with 
vitreous  or  resinous  lustre ;  and  opake.  It  cleaves  parallel  to  the 
sides  of  an  oblique  rhombic  prism  of  87**  5'  and  92®  55^  by  the 
reflective  goniometer,  which  therefore  is  its  primary  form.  Be- 
fore the  blowpipe  it  fuses,  emits  a  few  bubbles,  and  finally  yields 
a  glassy  globule,  more  or  less  tinged  by  iron ;  it  is  readily  so- 
luble with  borax.  Several  varieties  of  augite  have  been  obtain- 
ed artificially  by  means  of  fusion. 

Macle. 


Primary  form. 


MonM' 87*5' 

Mor  M'onP 100  10 

1u 133  33 

/1....134  40 

g  1....122  16 

g  2.. ..144  26 

- — ^3....165  33 

e  2....132  00 

M'on*    136  16 

P    on^   106  16 

e\ 160    2 

e2 131  30 


P  on /1 146M6' 

e\  on  el 120  38 

€\  onk  138  48 

e2onf3 164  00 

/I  on/1 131  30 

^•1  on^l 120  38 

^1  oncl 160  18 

^3  on  ^3 87  10 

h    oncl 106  20 

P  on  P'  made 148  30 

e2  on  i2 169  60 


Augite  is  a  common  volcanic  production  ;  but  that  it  existed 
prior  to  its  matrix  being  subjected  to  volcanic  action  there  is 
no  doubt.  The  debris  of  the  Monti  Kossi  on  Etna  is  full  of  de- 
tached crystals  of  black  augite ;  and  in  the  volcanic  regions  of 
Vesuvius,  Stromboli,  Auvergne,  TeneriflPe,  and  Bourbon,  they 
are  also  of  frequent  occurrence.  Augite  is  likewise  met  with, 
imbedded  in  bassJt,  at  Aussig  and  Toplitz  in  Bohemia ;  in  Hun- 
gary, Transylvania,  Hessia,  and  elsewhere  on  the  continent; 
occasionally  also  in  primitive  rocks,  as  in  Greenland,  and  in  the 
iron  mines  of  Arendal  in  Norway.  The  crystals  met  with  in 
basalt  are  generally  larger  than  those  found  in  lava. 
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The  five  foUowiDg  substances  are  varieties  of  augite. 

1.  DiopsiDE.*  Diopsid,  W*  Var,  de  Pyroxene,  H.  Mussite, 
Alalite. 

Combination  of  silica>  lime,  magnesia,  and  a  little  protoxide 
of  iron. 

The  Piedmoatese  variety  contains  silica  57*5,  lime  16*5,  mag- 
nesia 18*5,  oxides  of  iron  and  manganese  6*0— Laugier* 
Sp.  Gr.  3*31.    Scarcely  scratches  glass. 

Diopside  occurs  in  prismatic  crystals,  which  are  colourless, 
or  green  of  various  shades ;  and  translucent  or  transparent. 
Their  primary  is  an  oblique  rhombic  prism,  of  the  same  form 
and  measurement  as  that  of  augite.  The  crystals  are  generally 
striated  longitudinally,  have  a  shining  lustre,  and  may  be  cleaved 
parallel  with  the  planes  of  the  primary  prism.  Before  the  blow- 
pipe it  fuses  alone  into  a  colourless  semi-transparent  mass ;  with 
borax  into  a  diaphanous  glass. 


MohM' 87**  6' 

M  or  M' on  P.. ..100  26 

h 133  35 

/1...134  46 

^1....122  10 

^....144  12 

^3....165  36 

i .162  36 

M'  on  k 136  17 

P    on  h 106  30 

f\  on/1 131  30 

^on^ 96  26 

ffSongS 87  18 

h    ont 162  30 

^1  on  h 165  00  eg. 

d2 176  00  ^ 

d2  on  d2 170  00  -. 


^^x:P^ 


It  was  first  discovered  by  Bonvoisin,  in  veins  traversing  ser- 
pentine, at  Ala  iQ  Piedmont  (hence  Alalite),  where  it  occurs 
m  translucent  crystals,  accompanied  by  epioote,  hyacinth,  red 
garnet,  and  crystallized  green  talc ;  and  latterly  has  been  ob- 
tained in  large  individuals  and  crystalline  masses,  sometimes  of 
a  fine  pistachio-green  colour,  at  the  Rothenkopf  in  the  Ziller- 
thal,  Tyrol. 

2.  Pyrgom.  Fassaite.f  Is  generally  of  a  dingy-green  co- 
lour; assumes  nearly  the  same   crystalline  form,  and  readily 


*  From  the  Greek,  signifying  transparency,  in  allusion  to  the  occa- 
sional transparency  of  its  cryttab. 
•f-  Fassaite,  from  its  locality,  the  valley  <tf  Fassa. 
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yields  to  mechanical  division  parallel  to  the  lateral  planes  of  a 
prism  of  the  same  measurements  as  that  of  augite. 

MonM' 87*    6" 

MorM'onP 100   12 

/2 146   30 

/3 169     6 

—  c2 126  30 

g3 165   20 

Wonk 136   10 

/2  on/2 120   20 

/3on/3 96  38 

^3on^3 87     6 

P  on  a 148  23 

/2 137   60 

/3 114   40 

/2  on  a 160     1 

^3  on  c2 133   32 

It  is  found  in  the  valley  of  Fassa  in  the  Tyrol. 

3.  Sahlite.  Sahlit,  W.  Pyroxene  laminaire  gris-verdatre,  H. 
Malacolithe,  Bt.    Baikalite. 

Finland.  Siberia. 

Silica  500  54-83  440 

Lime  20-0  24-76  200 

Magnesia  19*0  18-55  30-0 

Oxide  of  iron  and )  *  q  q.qq 

manganese      j 
Alumina  3*0  Vauquelin.    0-28  Bonsdorff. 

Sp.  Gr.  3-256. 

Sahlite  occurs  in  prismatic  crystals  of  four  or  eight  sides,  and 
generally  with  inclined  summits;  it  is  greenish-grey,  feebly 
translucent,  and  scarcely  hard  enough  to  scratch  glass.  It  also 
occurs  massive.  The  structure  is  lamellar,  with  joints  parallel 
to  the  planes  of  an  oblique  rhonabic  prism,  of  the  same  measure- 
ments by  the  reflective  goniometer  as  that  of  augite ;  the  pri- 
mary form  of  the  two  substances  is  therefore  the  same,  but  sah- 
lite readily  allows  of  mechanical  division  parallel  to  the  oblique 
terminal  planes  of  the  prism,  which  augite  rarely  does.  Before 
the  blowpipe  it  melts  per  «e,  with  slight  effervescence,  into  a 
translucent  glass ;  and  is  soluble  in  borax,  salt  of  phosphorus, 
and  soda,  forming  with  them  a  clear  glass. 


M  on  M 87*    6' 

onP...100  40 

on7i...l33  34 

Monk 136   36 

P   on^ 106   12 

k 90  00 

h  on  k 90  00 


60 

0-0  Lowitz. 
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Sahlite  occurs  principally  in  the  silver  mines  of  Sahla*  in 
Sweden,  and  at  Arendal  in  Norway ;  the  variety  termed  Baika- 
lite  is  found  in  granite  at  the  mouth  of  the  Sljumanka  river> 
which  falls  into  Lake  Baikal  in  Siberia. 

4.  CoccoLiTE.  Kokkolith,  W.  P^roxdne  granuliforme,  H. 
Consists  of  50  silica,  1*5  alumina,  24  lime,  10  magnesia,  7  oxide 
of  iron,  and  3  oxide  of  manganese — ^Vauquelin.  Specific  gra- 
vity 3*3.  It  presents  various  shades  of  green  and  bluish  green, 
and  occurs  in  small  translucent  masses  or  grainsf  of  irregular 
shapes,  which  are  very  slightly  coherent ;  but  sufficiently  hard 
to  scratch  glass ;  structure  lamellar,  and  lustre  vitreous.  It  oc- 
curs principally  in  the  iron  mines  of  Arendal  in  Norway 


BABINGTONITE.t 

Axotomous  Augite  Spar,  M.    Babingtonite,  Levy, 

Sp.  Gr.  3-4h— 3-5.     H.  5-5— 6-0. 


P  on  m 92*  34' 

m  on  7h 137     ^ 

mon^. 132   15 

mont 112  30 


Sometimes  the  faces  marked  m  are  awanting.  Colour  dark-green* 
i^  black  ;  the  splinters  faintly  translucent,  and  appearing  green 
perpendicular  to  P,  brown  parallel  to  it.  Lustre  vitreous.  Sur- 
nice  brilliant.  Cleavage  perfect  parallel  to  P,  less  so  to  ^  Frac- 
ture imperfect  conchoidal. 

Before  the  blowpipe  it  fuses  on  the  surface  into  a  black  ena- 
mel, and  with  borax  gives  a  transparent  amethystine  coloured 
globule,  which  in  the  reducing  flame  becomes  bluish-green. 

Babingtonite  resembles  certain  dark-coloured  varieties  of  au- 
gite, from  which  it  was  first  distinguished  by  Levy.  According 
to  Children,  it  is  composed  of  silica,  iron,  manganese,  and  lime, 
with  a  trace  of  titanium.  It  occurs  in  very  distinct  crystals  at 
Arendal  in  Norway,  associated  with  epidote  and  massive  garnet ; 
and  in  the  Shetland  Isles  imbedded  in  white  quartz.    {ManuaL) 


•  Whence  Sahlite. 

-f  Whence  Coccoiite,  from  the  Greek,  signifying  a  granular  stone. 

X  Named  in  honour  of  Dr  Babington. 
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BUCKLANDITE* 

Dystomic  Augite  Spar,  ffaid.    Bucklandite,  Levy. 

Sp.  Gr.  3'94.    Hm*der  than  augite. 
Primary  form  an  obKqtie  rhombic  prism  of  109®  2(y  and  70**  W. 


V  (mm 103*56' 

m  on  m 70  40 

m  onh 125  20 

T  onh 114  65 

Pona 99  41 


Colour  dark  brown,  nearly  black.  Opake.  Lustre  vitreous. 
Cleavage  not  observable.    Fracture  uneven. 

This  very  rare  mineral  bears  much  general  resemblance  to  au- 
gite. It  was  distinguished  and  described  by  Levy,  to  whom  we 
are  indebted  for  the  above  measurements.  It  occurs  at  Aren- 
dal  in  Norway,  with  black  hornblende,  felspar,  and  apatite  ;  and 
in  minute  brilliant  crystals  in  lava,  at  the  lake  of  Laach  on  the 
Rhine.    {Manual) 

HORNBLENDE. 

Hornblende,  W.  Var.de  Amplilbole,H.  Hemi-prismaiic  Augite  Spar,  M. 

Hornblende  occurs  crystallized,  massive,  and  slaty.  Combi- 
nation of  silica  (partly  replaced  by  alumina),  protoxide  of  iron, 
magnesia,  and  lime. 

Blacky  Pargas.  Deep  Green^  Aker. 

Silica  45-69  47-21 

Lime  13-85  12-73 

Magnesia  18*79  21-86 

Protox.  ofiron   7-32  2-28 

Alumina  12-18  13-94 

Fluoric  acid       1-50  Bonsdorff.        0-90  Bonsdorff. 
Sp.  Gr.  30  to  3-1.     H.  =  5-0—60. 
Crystallized  Hornblende  is  found  in  prismatic  crystals,  occa- 
sionally isolated,  but  more  often  confusedly  aggregated,  and  fre- 
quently macled.     The  crystals  cleave  readily  and  with  brilliant 


*  In  compliment  to  Professor  Buckland  of  Oxford. 
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durfec^  parallel  to  the  sides  of  a  rhombic  prism  of  124^  SCV 
and  55®  SO^  by  the  reflective  goniometer,  but  not  parallel  to  the 
terminal  planes,  Which  are  assumed  to  be  oblique  to  the  axis  of 
the  prism ;  and  hence  the  primary  crystal  is  an  oblique  rhombic 
prism,  the  declination  of  the  terminal  planes  being  from  one  ob- 
tuse angle  of  the  prism  to  the  other.  Colour  dark  bottle-green 
or  brownish-green,  or  brown  approaching  to  black,  but,  when 
pulverized,  of  a  greenish-grey :  lustre  vitreous ;  jrields  pretty 
easily  to  the  knife ;  opake,  or  presenting  on  the  thinnest  ed^s 
a  fine  red  colour  by  strong  transmitted  light ;  when  massive, 
tough^  and  difficultly  frangiUe.  The  blade  varieties  invariably 
contain  more  iron  than  those  of  a  lighter  colour,  as  may  be  as- 
certained by  bringing  them  in  contact  with  the  magnetic  needle ; 
some  of  them  have  been  found  to  contain  about  nineteen  per 
cent.  Dark-green  lamellar  hornblende  fuses  alone  before  the 
blowpipe,  with  effervescence  and  intumescence,  into  a  black  bril- 
liant glass.  It  affords  with  borax  a  transparent  globule,  and 
with  salt  of  phosphorus  a  glass  which  becomes  opaline  on  cool- 
ing. 

The  appellation  of  Basalt  has  been  siven  particularly  to 
those  cleavable  and  highly  crystalline  black  hornblendes  which 
occur  in  basaltic  and  amygdaloidal  rocks.  HedetibergUe  is  a  va- 
riety from  Tunaberg  in  Sweden,  containing  a  large  proportion 
of  iron ;  and  Carinthin  applies  to  one  of  a  green  colour  from  the 
Sau  Alpe  in  Carinthia. 


Primary  Form. 


MonM' 124'30' 

MorM'onP 103    1 

M'onfc 117  32 

Pon^or^ 146  43 

Mon^or^ 68  42 

^on  g^ 148  22 


Pon* 90"  OC 

g'onk 106  00 

or      J- ...148  42 
^on^"j 


The  3d  fig.  represents  a  hemitrope^  in  which  one  half  of  the  crystal  is 
turned  round,  and  is  thus  attached  to  the  other  half. 

Massive  Hornblende  has  a  crystalline  structure,  consisting  of 
ininute  and  oflen  of  long  crystals  intersecting  each  other,  some- 
times confusedly  radiating.    Superficially  it  frequently  assumes 
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a  ferruginous  brown  from  decomposition;  is  very  tough,  and 
difficult  to  break. 

HombUnde'slate,  Hornblende  Schiefer,  W.  Is  commonly  of  a 
greenish-black  colour ;  and,  except  that  it  has  a  slaty  or  schis- 
tose structure,  agrees  in  all  its  characters  with  the  massive. 

Hornblende  is  a  very  abundant  mineral,  being  an  essential  in- 
gredient of  syenite  and  greenstone  ;  and  occurring  frequently  in 
granite,  gneiss,  basalt,  and  lava.  It  is  therefore  found  in  almost 
every  country,  but  more  particularly  in  the  repositories  of  mag- 
netic iron  at  Arendal,  and  other  mining  districts  of  Norway  and 
Sweden ;  in  large,  frequently  hemitrope  crystals,  in  amygdaloid, 
near  Teising  and  Toplitz,  in  Bohemia ;  in  crystals  occupying 
the  drusy  cavities  of  Vesuvian  minerals ;  and  in  Greenland  of  a 
peculiar  asparagus-green  colour.  Massive  hornblende  is  met  with 
on  the  Sau  Alpe  in  Carinthia,  and  in  several  parts  of  Saxony ; 
while  hornblende-slate  forms  beds  in  gneiss,  mica-schiste,  and 
other  primitive  rocks. 

The  following  are  considered  varieties  of  hornblende  : 

1.  Pargasite.  Contains  silica  46*26,  magnesia  19*03,  lime 
13*96,  alumina  3*43,  fluoric  acid  1*60.  It  occurs  disseminated 
in  somewhat  round  semi-crystalline  masses,  and  in  six-sided 
crystals  with  diedral  summits.  It  yields  to  cleavage  parallel  to 
the  lateral  planes  of  a  rhombic  prism  of  the  same  measurements 
as  the  oblique  rhombic  prism  of  hornblende ;  but  not  parallel  to 
the  terminal  planes.  Colour,  however,  is  the  principal  difference 
between  hornblende  and  pargasite,  the  latter  being  somewhat 
translucent,  and  of  a  lighter  green,  or  more  generally  of  a  bottle- 

freen  hue.  It  is  harder  than  fluor,  but  is  scratched  by  quartz, 
pecific  gravity  3*11.  Its  comportment  before  the  blowpipe  is 
the  same  as  black  crystallized  hornblende,  except  that  the  glass 
is  less  coloured. 

M  on  M' 124  SC 

M'onfc 118  10 

M  on  ^  or  M'  on  ^ 68  48 

gonk 105  32 

gong 147  34 

It  is  found  at  Pargas,*  near  Abo  in  Finland,  in  calcareous 
spar. 

2.  TREMOLiTE-t  Tremolith,  W.  Var.  de  Amphibole,  H. 
Tremolite,  Br.     Grammatite,  Bt.     Common  Tremolite,  J. 

Combination  of  silica,  magnesia,  and  lime. 


•  Whence  Parjrasite. 

f  Tremolite,  from  the  valley  of  Tremola,  where  it  was  first  discovered. 
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Gulsjo. 

Silica 

59-75 

Magnesia 

25-00 

Lime 

1411 

Alumina 

0-50 

Protoxide  of 

iron    0-00 

Fluoric  acid 

0-94 

Aker. 

Cziklowa. 

47-21 

59-5 

21-86 

26-8 

12-73 

12-3 

13-94' 

1-4 

2-28 

0-0 
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FabluQ. 

60*10 

24-31 

12-73 

00-42 

1-00 

0-94  Bons.  0-83  Bons.  0-90  Bons.  0-0  Beud. 

Sp,  Gr.  2-9—3-1. 

Its  colour  is  white  (Amphibole  blanc,  H.),  occasionally  grey 
with  a  greenish  tinge.  It  occurs  in  masses  composed  of  delicate 
crystalline  fibres,  which  sometimes  radiate ;  and  in  flat  deeply 
striated  four,  six,  or  eight  sided  prisms,  terminated,  though  rare- 
ly^  by  diedral  summits.  It  cleaves  with  brilliant  surfaces  parallel 
to  the  sides  of  a  rhombic  prism  of  the  same  measurement  as  that 
of  hornblende ;  its  crystals  often  exhibit  the  appearance  of  fis- 
sures which  are  oblique  to  the  axis  of  the  prism.  Semi-trans- 
parent or  translucent,  and  hard  enough  to  scratch  glass,  but 
very  brittle ;  it  becomes  phosphorescent  both  by  heat  and  fric- 
tion. Before  the  blowpipe  it  fuses,  in  a  very  strong  heat,  into 
an  almost  opake  greyish-white  mass.  With  borax  forms  a  trans- 
parent colourless  globule. 

Asbestiform  Tremolite  occurs  in  masses  consisting  of  fascicu- 
lated groups  of  minute  diverging,  occasionally  radiating  fibres ; 
its  fracture  exposes  a  delicately  fibrous  texture,  with  a  glisten- 
ing pearly  or  silky  lustre.  It  becomes  phosphorescent  by  fric- 
tion, which  is  not  the  case  with  common  asbestus,  a  mineral  it 
otherwise  much  resembles.  Before  the  blowpipe,  that  from 
Sheffield  in  Massachusetts  bubbles  and  fuses  with  great  difficulty 
into  a  vitreous  mass. 

Tremolite  occurs  in  dolomite,  at  St  Gothard  in  Switzerland  ; 
at  Sebes  in  Transylvania ;  and  in  the  United  States ;  in  Corsica 
in  talc ;  near  Nantes  in  granite  abounding  in  felspar ;  the  fibrous 
variety  occurs  snow-white  and  translucent  in  a  bed  of  limestone 
at  Gulsjo  in  Sweden ;  in  Scotland,  in  primitive  limestone  in  Aber- 
deenshire and  lona,  and  in  the  marble  of  Glen  Tilt.  Asbestiform 
tremolite  forms  masses  of  thin  capillary  crystals  in  Switzerland, 
the  Tyrol,  the  Bannat,  and  other  places  ;  some  beautiful  speci- 
mens are  met  with  at  St  Gothard  in  dark-green  groups. 

Catamite,*  It  occurs  in  rhombic  prisms  of  a  light  asparagus- 
green  colour,  translucent,  striated  longitudinally,  and  yielding 
to  mechanical  division  readily,  parallel  to  the  sides  of  a  rhombic 
prism  of  the  same  measurements  as  that  of  hornblende.  This 
mineral  is  soft ;  in  form  it  resembles  tremolite. 

It  occurs  imbedded  in  serpentine  with  magnetic  iron  and  cal- 
careous spar,  at  Normark  in  Sweden. 

*  Cakmite ;  caiamui  (Lat.),  a  reed ;  firom  the  appearance  of  its  crystal. 

c3 
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3.  Pyrallolite.*  Tri-silicate  of  magnesia^  mixed  with  hy- 
drate of  magnesia.  Contains  silica  56*62,  magnesia  23*38,  alu* 
mina  3*38,  lime  6*58,  peroxide  of  iron  0*99,  protoxide  of  man- 
ganese 0-99,  wat^r  3-58— -Nordenskiold.  Sp.  Gr.  2-55— 2-6.  H. 
=  3*5.  It  occurs  both  massive,  and  crystallized  in  flat  rhombic 
prisms  greatly  resembling  those  of  tremolite,  and  is  divisiUe  pa- 
rallel to  the  planes  of  a  rhombic  prism,  but  it  cleaves  more 
readily  in  one  direction  than  the  other ;  apparently  also  to  its 
lesser  diagonal,  but  not  with  brilliant  surfaces ;  the  prisms  are 
generally  above  an  inch  in  length,  have  occasionally  a  greenish 
tinge,  but  by  exposure  become  pale  yellow,  and  are  then  very 
sofl  and  friable.  Opake  in  the  mass,  but  when  reduced  to  thin 
laminae  parallel  to  the  principal  cleavage,  translucent.  If  thrown 
in  the  state  of  powder  upon  a  red-hot  iron,  it  gives  out  a  bright 
bluish  phosphorescence.  Before  the  blowpipe  it  first  becomes 
blackish,  afterwards  white,  and  the  edges  are  reduced  to  a  white 
enamel ;  with  borax  it  fuses  with  facility  into  a  diaphanous  glass. 

It  is  found  at  Storgard  in  the  parish  of  Pargas  in  Finland,  in 
calcareous  spar,  with  augite,  felspar,  and  sct^olite. 

4.  AcTYNOLiTE.  Strahlsteiu,  W.  Var.  de  Amphibole,  H.  This 
mineral  is  green  of  different  hues,  sometimes  almost  black,  more 
or  less  translucent,  and  by  reflected  light  yellowish  or  brownish. 
It  may  be  divided  into  three  varieties, — crystallized,  asbestiform, 
and  glassy. 

Combination  of  silica,  magnesia,  protoxide  of  iron,  and  lime. 

Taberg. 
Silica  59-75 

Lime  14*25 

Protoxide  of  iron  3*95 
Magnesia  21*10 

Alumina  0*00  Arfwed. 

with  occasional  traces  of  manganese, 
Sp.  Gr.  3*0. 

Crystallized  ActynoUte  generally  occurs  in  acicular  hexahedrat 
prisms,  which  are  not  regularly  terminated,  but  which  yield  by 
mechanical  division  a  prism  of  the  same  measurements  as  that  of 
common  hornblende.  It  has  a  shining  lustre,  and  is  translucent 
or  transparent.  Occasionally  it  appears  in  fine  fibres  having  a 
silky  lustre,  and  sometimes  disposed  in  a  radiating  form.f  It  is 
hard  enough  to  scratch  glass.  Per  se  it  fuses,  afler  becoming 
white,  into  an  opake  yellowish  or  brownish  coloured  glass. 

Asbestiform  Actynolite^resents  a  green,  greenish-grey,  or  brown- 
ish-green colour ;  and  occurs  both  massive,  and  in  capillary  crystals 

*  From  the  Greek  frv^,  uXkes,  Xt^eg^  in  allusion  to  the  change  of  colour 
it  presents  when  exposed  to  the  action  of  fire, 
t  Whence  Actynolite,  firom  the  Greek,  in  allusion  to  the  sun's  rays. 
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which  are  elastic.  The  crystals  are  sometimes  disposed  in  wedge- 
shaped  masses,  or  in  radii  promiscuously  aggregated ;  they  are 
opake  or  slighUy  translucent  on  the  edges.  It  melts  before  the 
blowpipe  into  a  yellowish-brown  opake  glass.  The  ByssolUe  of 
Saussure  appears,  from  its  analy^  and  principal  characters,  to  be 
the  same  mineral. 

Glassy/  AcfynolUe  differs  from  the  preceding  in  possessing  an 
external  lustre,  which  is  vitreous  inclining  to  pearly ;  and  in  be- 
ing translucent  and  brittle. 

Actynolite  is  chiefly  found  in  primitive  rocks ;  as  gneiss,  mica- 
date,  and  limestone.  It  occurs  in  long  six-sided  prisms,  imbedded 
in  white  talc,  at  Grdner  in  the  Zillerthal,  Tyrol ;  at  St  Gothard ; 
near  Salzburg ;  in  Norway ;  and  in  Piedmont.  In  Britain,  it  has 
been  noticed  in  the  co[^r  veins  of  the  Maudlin  mine^near  Lost- 
withiel  in  Cornwall ;  in  Glen  Elg,  Inverness-shire ;  in  Skye,  and 
elsewhere,  in  small  quantities. 

5.  Of  AsBESTus  there  are  several  varieties,  which  generally 
present  a  fibrous  texture,  but  vary  in  respect  of  flexibility.  The 
fibres  have  not  yet  been  seen  in  any  very  determinate  form,  but 
Haiiy  regarded  some  which  fell  under  his  observation  as  rhom- 
bic prisms.  Asbestus*  is  extremely  difficult  effusion  in  the  mass. 

According  to  Dr  Thomson,  its  varieties  contain  the  following 
proportions : 

Mountain  Cork, 
Piedmont. 

57-75 
10-85 
14-05 
1-95 
18-90 
0-00 
1-85 
Amianthus.     Amianth,  W.  Asbeste  flexible,  H.    Amianthus 
occurs  in  long  and  extremely  slender  fibres,  longitudinidly  co- 
hering with  each  other,  and  easily  separated ;  these  are  more 
or  less  flexible  and  elastic,  and  of  a  whitish,  greenish,  or  red- 
dish colour.    It  is  somewhat  unctuous  to  the  touch ;  has  a  shin- 
ing or  silky  lustre  ;  and  is  slightly  translucent    In  mass  it  fuses 
though  with  difficulty  into  a  white  enamel ;  but  when  in  single 
fibres  it  melts  at  the  flame  of  a  candle. 

It  usually  occurs  in  serpentine ;  and  is  found  in  the  Taren- 
taise  in  Savoy,  in  the  longest  and  most  beautiful  fibres :  that  of 
Corsica  is  so  abundant  thatDolomieu  used  it  for  packing  his  mi- 


White  Amianthus, 
Sardinia. 

Rock-woody 
TyroL 

Mountain 

Leatiur, 

Strontian. 

Silica 

55-91 

54-92 

57-65 

Magnesia 

2707 

26-08 

2-06 

Lime 

14-63 

0-00 

10-00 

Alumina 

1-82 

1-64 

9-50 

Protoxide  of  iron 

6-52 

12-60 

5-80 

Water 

0-00 

5-28 

21-70 

Prot.  of  manganese    0-00 

0-00 

0-00 

•  Its  name  is  derived  firom  a  Greek  word  signifying  imperishable,  or, 
according  to  some,  unstained,  unsoiled. 
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nerals.  It  occurs  in  Dauphin6,  and  at  St  Gothard  in  veins  in 
mica-slate ;  in  serpentine  in  several  of  the  United  States ;  in 
Saltzburg ;  the  Tyrol ;  St  Keverne,  in  Cornwall ;  Portsoy,  in 
Aberdeenshire ;  and  in  the  Shetland  Isles  of  Unst  and  Fetlar. 

Amianthus  was  woven  by  the  ancients  into  a  kind  of  cloth,  in 
which,  being  incombustible,  they  wrapped  the  bodies  of  their 
dead,  before  being  placed  on  the  funeral  pile,  that  their  ashes 
might  be  collected  free  from  admixture. 

Common  Asbestus,  Asbest  dur,  H.  Common  asbestus  is 
much  heavier  than  the  preceding  variety,  its  specific  gravity  be- 
ing nearly  3*0.  It  occurs  in  masses  consisting  of  fibres  of  a 
dull  greenish  colour,  with  occasionally  a  somewhat  pearly  lustre ; 
and  yields  splintery  fragments.  It  is  scarcely  or  not  at  all  flex- 
ible, and  thereby  is  distinguishable  from  amianthus.  It  is  some- 
what unctuous  to  the  touch;  and  is  easily  fusible  before  the 
blowpipe  into  a  slightly  greyish  enamel.  It  is  of  more  frequent 
occurrence  than  amianthus ;  is  usually  found  in  veins  in  serpen- 
tine; and  is  met  with  in  Sweden,  Hungary,  Dauphin6,  the 
Ural  Mountains,  &c. ;  also  in  serpentine  at  Portsoy,  in  Anglesey, 
and  at  the  Lizard  in  Cornwall. 

Mountain  Ijeather.  The  principal  difference  between  this 
and  the  foregoing  variety  appears  to  be  the  position  of  its 
fibres.  In  common  asbestus,  they  are  generally  even  and  paral- 
lel :  in  mountain  leather,  they  are  interwoven  or  interlaced.  It 
occurs  in  flexible  flat  pieces,  having  much  the  aspect  of  leather ; 
but  when  very  thin  has  been  termed  mountain  paper.  It  is  com- 
monly of  a  whitish  or  yellowish-white  colour,  and  is  meagre  to 
the  touch.  It  occurs  at  Strontian  in  Argyleshire,  and  at  the  Lead 
Hills  in  Lanarkshire. 

Mountain  Cork,  Berg  Cork,  W.  Asbeste  tress^e,  H.  Rock 
Cork,  J.  Mountain  cork  has  a  fibrous  texture,  the  fibres  be- 
ing interlaced  so  intimately  as  not  to  be  recognisable,  or  capa- 
ble of  separation.  It  is  opake,  has  a  meagre  feel,  somewhat  re- 
sembling that  of  common  cork ;  about  the  same  hardness ;  is  sec- 
tile  like  that  substance  ;  rather  elastic,  and  swims  on  water.  It 
forms  veins  in  serpentine,  and  is  met  with  in  Norway,  Saxony, 
Spain,  &c. ;  and  at  Portsoy  and  the  Lead  Hills  in  Scotland. 

Mountain  Wood.  Berg-holz,  W.  Asbeste  Ligniforme,  H. 
Rock  Wood,  J.  Is  generally  of  a  brownish  colour  and  massive, 
and  has  somewhat  the  aspect  of  wood,  bein^  occasionally  so 
hard  and  compact  as  to  resemble  petrified  wood.  It  breaks  into 
long  masses  in  the  direction  of  the  fibres,  which  are  sometimes 
curved,  and  separable  with  ease.  It  is  opake  ;  the  fibres  rarely 
elastic.  It  is  fusible  into  a  black  slag;  and  is  about  twice  the 
weight  of  water.  It  occurs  at  Schneeberg  near  Sterzing  in  the 
Tyrol,  with  asbestus  and  other  minerals ;  in  Dauphin^ ;  Styria  ; 
in  Maryland;  North  America ;  and  at  Portsoy  in  Scotland. 
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ARFWEDSONITE* 

Brooke* 

Sp.  Gr.  3-4»— 3-5.    H.  =  60.   - 

This  mineral  has  been  separated  from  hornblende  (of  which  it 
was  commonly  assumed  to  be  a  ferriferous  variety),  owing  chief- 
ly to  the  measurements  which  its  cleavages  afford ;  like  that  mi- 
neral, it  yields  to  cleavage  only  parallel  to  the  lateral  planes  of  a 
rhombic  prism,  of  whicS  the  measurements  are  123®  55',  while 
those  of  hornblende  are  124®  SCK.  Its  colour  is  black  without  a 
shade  of  green  ;  and  opake.  It  has  not  been  observed  regularly 
crystallized ;  its  cleavage  planes  are  very  brilliant, — much  more  so 
than  those  of  hornblende. 

According  to  Thomson,  it  contains  upwards  of  35  per  cent  of 
iron  ;  and  by  Children  is  described  as  fusing  readily  before  the 
blowpipe  into  a  black  globule,  yielding  with  borax  a  glass  co- 
loured by  iron,  and  with  salt  of  phosphorus  the  same,  but  paler, 
which  becomes  colourless  on  cooling,  and  leaves  a  silica  skeleton 
undissolved. 

It  occurs  with  sodalite  and  eudialite,  at  Kangerdluarsuk  in 
Greenland. 


HYPERSTHENE.t 

Labradorische  Hornblende,  W.  Var.  de  Diallaffe  Metalloide,  H.  Paulite. 
Hypersth^ne,  Bt.     Prismatoidal  Schiller  Spar,  M. 

Combination  of  silica,  magnesia,  and  protoxide  of  iron. 
Silica  54-25 

Magnesia  14-00 

Oxide  of  iron  24'50 

Lime  1*50 

Alumina  2*25 

Water  1-00— Klaproth. 

Sp.  Gr.  3-3  to  3-4. 

Hypersthene  is  liiet  with  either  massive,  or  imbedded  in  rocks. 
Its  colour  is  dark  brown,  or  greenish  black ;  it  has  a  lamellar  struc- 
ture parallel  with  the  diagonals  and  sides  of  a  rhombic  prism  of 
about  87®  and  93°.J  The  cleavage  of  one  side  of  the  prism  is 
more  easily  obtained  than  the  other.  When  fractured,  it  exhibits 
reflections  which  are  strongly  metallic,  and  sometimes  greenish, 

•  Named  by  Brooke,  in  honour  of  Professor  Arfwedson. 
+  From  the  Greek,  in  allusion  to  its  diflicult  frangibility. 
t  98"  12'  and  81**  48',  according  to  Necker. 
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sometimes  of  a  copper-red  colour :  this  lustre  is  observable  in  one 
direction  but  not  in  the  other ;  when  reduced  to  very  thin  laminae, 
it  is  translucent,  with  a  slight  tinge  of  green  in  one  direction,  but 
opake  in  the  other ;  when  pulverized  it  is  dark  grey.  Before  the 
blowpipe,  on  charcoal,  it  fuses  easily  into  a  greyish-green  opake 
glass ;  with  borax  into  a  greenish  glass. 

It  is  found  at  the  island  of  St  Paul,  on  the  coast  of  Labra- 
dor, chiefly  in  rolled  masses,  but  also  as  a  constituent  of  a  sye- 
nitic  or  greenstone  rock ;  likewise  in  Greenland. 


SCHILLER  SPAR.* 

Schillerstein,  W.     Var.  de  Diallage  Metalloide,  H.    Schillerspath,  Br. 
Diallage  Chatoyante,  Bt.     Diatomous  Schiller  Spar,  M. 

Combination  of  bisilicate  of  magnesia,  protoxide  of  iron  and 
lime,  with  hydrate  of  magnesia. 


Silica 

410 

43-90 

Magnesia 

290 

25-85 

Alumina 

3-0 

000 

Lime 

10 

2-64 

Oxide  of  iron 

U-0 

13-21 

Water 

100 

Drapier. 

14-43  Kohler. 

Sp.  Gr.  2-6—2-8.  H.  =  3-5— 40. 
Cleavage  in  two  directions,  forming  together  an  angle  of  about 
135**;  one  of  these  cleavages  highly  perfect  and  easily  obtained,  the 
other  appearing  only  in  traces.  Colour  olive-green,  occasionally 
pinchbeck-brown ;  with  a  shining  metallic  lustre  on  the  faces  of 
cleavage ;  opake ;  and  yields  to  the  knife.  Streak  greyish  or  yel- 
lowish-white. Becomes  hard  when  exposed  to  heat ;  and  before 
the  blowpipe  assumes  a  metallic  aspect.  Is  with  difficulty  solu- 
ble in  borax,  exhibiting  the  re-action  of  iron ;  and  with  salt  of 
phosphorus  leaves  a  skeleton  of  silica.  Reduced  to  powder,  it  is 
readily  acted  upon  by  sulphuric  or  muriatic  acid. 
It  is  found  in  serpentine  and  greenstone,  at  Baste  in  the  Hartz. 


BRONZITE. 

Hemi-prismatic  Schiller  Spar,  M .     Bronzit,  Karsten.    Yar.  de  Diallage 
Metalloide,  H. 

Combination  of  silica,  magnesia,  lime,  and  the  protoxides  of 
iron  and  manganese. 


*  From  the  German,  signifying  Chatoyant  Spar. 
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Marburg. 

Ulten-ThaL 

Silica 

5719 

56-81 

Magnesia 

32-67 

29-67 

Lime 

1-29 

219 

Protoxide  of  iron 

7-46  Kohler. 

8-46  Kohler. 

with  small  proportions  of  protoxide  of  manganese,  aluminai  and 
water, 

Sp.  Gr.  3-3.  H.  between  4rO  and  5-0. 
Its  colour  is  brown,  dark  green,  or  ash-grey.  It  has  a  pseudo- 
metallic  lustre,  frequently  approaching  that  of  bronze ;  structure 
lamellar.  Primary  form  an  oblique  four-sided  prism.  Cleavage 
very  distinct,  and  readily  obtained,' parallel  to  the  lateral  planes 
of  this  prism.  FrequenUy  thin  layers  of  calcareous  spar  appear 
between  the  laminae ;  surface  striated ;  opake  when  in  mass ; 
translucent  if  reduced  to  thin  laminae. 

•  It  is  found  in  imbedded  crystalline  masses  in  serpentine,  near 
Kraubat  in  Upper  Stiria ;  very  abundantly  on  the  Monte  Bracco, 
near  Sestri,  in  Piedmont ;  imbedded  in  greenstone  at  the  Baste,  in 
the  Hartz ;  near  Hoff,  in  Bayreuth ;  at  Stempel  near  Marburg  j  in 
the  Ulten-Thal,  Tyrol ;  in  the  Lizard  district  of  Cornwall ;  and 
elsewhere. 

WITHAMITE.* 

Sp.  Gr.  3-1— 3-3.     H.  =  6-0— 6-5. 

Occurs  in  minute,  translucent,  briUiant  carmine-red  crystals, 
which  in  form  bear  considerable  resemblance  to  epidote.  Lustre 
vitreous;  streak  white.  Before  the  blowpipe  intumesces,  and 
fuses  with  difficulty  into  a  dark  greenish-grey  scoria ;  with  salt 
of  phosphorus  forms  a  globule,  which  contains  a  skeleton  of  sili- 
ca, and  becomes  opake  on  cooling.  Is  not  affected  by  acids ; 
but  silica,  iron,  and  manganese,  are  unequivocally  indicated 
among  its  constituents. 

It  occurs  in  Glenco  in  Argyleshire,  both  crystallized  and  mas- 
sive, filling  small  cavities  in  a  species  of  compact  reddish  trap. 

THULITE. 

Brooke, 
H.  =  6-0. 
'   Contains  silica  42-5,  alumina  25*1,  lime  19*4,  magnesia  0*6 — 
Beudant 

In  crystalline  masses  of  a  rose-red  colour ;  the  form,  when  vi- 
sible, resembling  that  of  epidote.     Translucent.     Streaik  greyish- 

•  Named  by  Sir  David  Brewster,  in  honour  of  its  discoverer,  Henry 
Witham,  Esq. 
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white.  Cleavage  in  two  directions  parallel  to  the  sides  of  a  rhom* 
bic  prism  of  92®  30'and  87**  30';  no  distinct  cleavage  transverse 
to  the  axis  of  this  prism. 

Thulite  occurs  at  Tellemarken  in  Norway,   associated  with 

Suartz,  fluor,  and  the  variety  of  idocrase  termed  Cyprine.     Like 
[le  preceding,  it  is  generally  considered  an  indistinct  variety  of 
epidote. 


CORUNDUM.* 

Rhombohedrai  Corundum,  M. 

This  species  includes  sapphire,  corundum-stone,  and  emery. 
It  consists  of  pure  alumina,  coloured  from  admixture  with  oxide 
of  iron. 

Red  Sapphire. 

90^ 

0-0 

70 

1-2 

Klaproth.         Chenevix. 

1.  SAPPHiRE.t  Saphir,  W.  Corindo 
Corundum,  Boumon.  This  consists  of  two  varieties,  the  sapphire 
properly  so  called,  and  the  oriental  ruby,  whose  chief  difference 
consists  in  their  colour,  although  the  specific  gravity  of  the  lat- 
ter is  also  distinctly  lower.  They  assume  crystalline  forms, 
which  are  derived  from  the  same  primary  crystal,  a  slightly  acute 
rhomboid,  by  the  reflective  goniometer  of  86°  4/  and  93**  56',  in 
which  measurements  brilliant  fragments  of  the  sapphire  and  co- 
rundum-stone perfectly  agree.  It  possesses  double  refraction. 
Alone  before  the  blowpipe  it  suffers  no  change  whether  in  frag- 
ments or  powder ;  with  borax  fuses  slowly,  but  perfectly,  into  a 
colourless  glass.  It  is  not  acted  upon  by  acids ;  but  becomes 
electric  when  rubbed,  a  peculiarity  which  the  transparent  polish- 
ed specimens  preserve  for  a  considerable  time. 

The  sapphire  is  only  inferior  in  hardness  to  the  diamond ;  it 
occurs  crystallized,  in  six-sided  prisms  variously  terminated  ;  and 
in  rolled  masses,  which  are  colourless,  or  of  a  blue,  yellow,  or 
yellowish-green  tinge,  and  transparent  or  translucent.  The  crys- 
tals yield  to  cleavage  pretty  readily  in  one  direction,  with  a  most 
brilliant  surface ;  but  they  are  extremely  diflScult  to  cleave  pa- 

*  Corundum  is  the  name  given  to  commoQ  corundum  by  the  inhabi- 
tants of  India, 
f  Sappbeiros,  Greek,  its  ancient  name. 
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wdlel  with  the  other  planes  of  the  primary  rhomboid.    The  frac- 
ture is  conchoidaL 


PonF 86»    4' 

P  or  P'  on  fl....l22  27 

A.....164     2 

h  on  h 128  20 

a .118   66 

_^o 151    17 

a  on  0 120  00 


See  Corundum  Stone. 


Sapphire  has  obtained  several  names  dependent  on  its  colour 
and  lustre:  the  transparent  or  translucent,  white  sapphire; 
the  blue,  oriental  sapphire  ;  with  pearly  reflections,  the  chatoyant 
or  opalescent  sapphire  ;  when  transparent,  and  with  a  pale  red- 
dish or  bluish  reflection,  girasol  sapphire*  Some,  when  cut  en 
cabochon,  present  a  silvery  star  of  six  rays,  in  a  direction  perpen- 
dicular to  the  axis ;  this  variety  is  termed  Asteria.  The  same 
crystal  occasionally  exhibits  an  imion  of  two  or  three  of  these 
different  colours. 

The  Oriental  Euby*  (improperly  so  called)  is  of  a  blood*  red,  or 
occasionally  a  rose-red  colour ;  and  chiefly  occurs  in  the  general 
form  of  six-sided  prisms. 

1.  2.  a 


For  an  illustration  of  the  passage  of  the  primary  rhomboid  into  a  six- 
sided  prism,  see  page  66.  In  fig.  1  and  2  the  alternate  triangulu:  planes 
are  the  small  remains  of  the  primary  rhomboid ;  the  alternate  planes 
of  fig.  3  are  also  those  of  the  rhomboid. 


PonF 86'  4' 

P  or  P' on  a 122  30 

0 137  30 

p  on  0 151  30 

a 118  30 

a  on  0. 90  00 

ponV or j> on  P'  154    7 


*  Buby,  from  the  Latin  r«5er,  red. 
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Blue  saf^hires  are  piincipaUy  brought  from  Ceylon,  either  In 
six-sided  prisms  variously  terminated,  or  in  rolled  masses  from 
the  beds  of  torrents ;  perfect  specimens  have  been  found  upwards 
of  three  inches  in  diameter.  The  finest  red  sapphires  are  found 
in  the  Capelan  Mountains,  twelve  days*  journey  from  Sirian,  a 
city  of  Pegu ;  it  also  occurs  near  Billin  and  Meronitz,  in  Bohe- 
mia ;  in  the  sand  of  the  brook  Expaillie,  in  France ;  at  Brendola, 
in  the  Vicentine ;  on  Mont  St  Gothard ;  and  in  Portugal.  It  is 
a  valuable  gem  when  obtained  of  some  size. 

2.  Corundum- Stone,  or  Common  Corundum,  has,  proba- 
bly from  its  texture,  received  the  name  of  imperfect  corundum, 
and  from  its  hardness,  or  from  its  occasional  peculiar  lustre,  that 
of  Adamantine  Spar.  It  is  sometimes  nearly  colourless,  and 
somewhat  translucent ;  but  more  oflen  has  a  greyish  or  greenish 
tint,  occasionally  reddish ;  also  brown,  with  a  metallic  chatoyant 
lustre ;  more  rarely  blue,  yellow  and  transparent,  or  black  and 
opake.  The  common  form  of  its  crystal  is  the  six-sided  prism, 
which  rarely  exhibits  a  tendency  to  flat  triedral  terminations ; 
it  occurs  also  in  obtuse  and  in  acute  hexahedral  pyramids.  Is 
likewise  found  granular  or  compact.  The  form  of  the  primary 
rhomboid,  which  perfectly  agrees  with  that  of  sapphire,  is  pretty 
easily  obtained  by  cleavage,  because  some  foreign  substance  is 
commonly  interposed  between  the  laminae.  Before  the  blowpipe 
this  substance  comports  itself  like  the  sapphire. 

Granular  corundum  has  the  general  appearance  of  a  rough,  pur- 
plish-coloured jasper ;  but  it  consists  of  grains,  here  and  diere  of 
a  rose-colour,  closely  associated  with  fibrolite ;  it  is  described  by 
Bournon  as  compact  corundum. 

1.  2.  3.  4.  5. 


Fiff.  1  is  the  primary  rhomboid.  Fig.  2  represents  a  rare  variety,  in 
which  all  the  lateral  edges  of  the  primary  rhomboid  are  deeply  replaced 
by  planes,  tending  to  a  six-sided  prism,  but  terminated  by  portions  of 
the  planes  of  that  rhomboid.  Fig.  3  is  a  six-sided  prism,  arising  from 
the  complete  replacement  of  the  summits  of  fig.  2.  Fig.  4,  a  very  acute 
double  six-sided  pyramid ;  of  these  there  are  several  varieties ;  as  well 
as  of  obtuse  six-sided  pyramids,  ^g,  6.  The  two  latter  are  rarely  found 
presenting  both  pyramids. 
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The  planes  o  o  o  in  coi^junctica  with  a  tend  to  the  production  of  a  re- 
gular six-sided  prism. 

'-  h  1  and  6  2  to  obtuse  rhomboids,  bj  planes  situated  on 

those  of  the  primary  rhomboid,  and  inclining  on  its  summit. 

■  h  1-8  to  double  six  sided  pyramids  with  triangular  planes ; 

they  do  not  however  occur  as  above  represented  on  the  same  crystal. 

Common  corundum  occurs  in  granitic  rocks,  accompanied 
by  fibrolite,  talc,  garnet,  zircon,  and  magnetic  iron ;  in  China ; 
in  the  kingdom  of  Ava ;  on  the  coast  of  Malabar ;  and  in  the 
Camatic.  In  smaller  quantities  also  imbedded  in  magnetic  iron 
at  Gellivara  in  Sweden ;  near  Mozzo  in  Piedmont  in  compact 
felspar  ;  and  at  St  Gothard  of  a  red  or  blue  tinge  in  dolomite. 

Li  the  East  Indies  it  is  used  for  polishing  steel,  and  cutting 
gems ;  but  the  lapidaries  of  Europe  prefer  diamond-powder,  on 
account  of  the  greater  rapidity  with  which  it  works. 

3.  Emery.  Schmiergel, W.  Corindon  ^anulaire,  H.  Emeril,  Bt. 
Emery,  though  it  b^rs  little  resemblance,  is,  from  its  hard- 
ness and  analysis^  considered  to  be  a  variety  of  the  preceding. 
It  usually  occurs  in  masses  of  a  blackish  or  bluish-grey  colour, 
having  the  aspect  rather  of  a  fine-grained  rock,  than  of  a  ample 
mineral.  It  occurs  both  massive  and  disseminated,  with  a  some- 
what glistening  lustre ;  and  is  extremely  tough  and  difficult  to 
break.  Its  specific  gravity  is  3*66.  In  the  Isle  of  Naxos,  emery 
is  found  in  rounded  masses  at  the  foot  of  primitive  mountains. 
It  occurs  also  near  Smyrna ;  in  Italy ;  and  in  Spain ;  but  that  of 
Ochsenkopf,  near  Schneeberg  in  Saxony,  seems  to  be  the  only 
variety  which  has  been  seen  in  situ  ••  it  there  occurs  with  talc- 
slate,  is  of  a  dark  blue  or  black  colour,  and  has  much  resem- 
blance to  fine-grained  basalt. 
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DIASPORE. 
Euklastic  Disthene  Spar,  Haid.    Diaspore,  H.  Bt. 

Combination  of  alumina  and  water ;  often  mixed  with  hydrate 
of  iron. 

Ural 
Alumina  85-14  80-0  76-06 

Water  14-56  170  14-70 

Oxide  of  iron       0-00  Hess.      30  Vauq.      7-78  ChUdren. 

Sp.  Gr.  3-43. 
Diaspore  is  yet  a  scarce  mineral.  It  occurs  massive,  in  slightly 
curvilinear  laminae  of  a  shining  pearly  lustre  and  greenish-grey 
colour,  and  which  may  be  readily  separated;  also  in  cellular 
masses,  constituted  of  slender  crystals,  which  have  a  pearly  lustre, 
and  intercept  each  other  in  every  direction,  of  a  brown  hue  ex- 
ternally, but  perfectly  transparent  and  colourless  when  reduced 
to  thin  laminae  ;  rarely  also  in  separate  crystals,  in  the  form  of  a 
doubly  oblique  prism.*  It  scratches  glass.  Exposed  to  heat  in 
a  matrass,  it  decrepitates  violently,  is  dispersed  (hence  its  name, 
from  the  Greek),  and  splits  into  small  white  brilliant  scales, 
which,  before  the  blowpipe  with  borax  fuse  readily  into  a  colour- 
less glass.  When  digested  in  muriatic  acid,  it  becomes  colourless, 
the  oxide  of  iron  being  dissolved,  but  the  mineral  itself  remain- 
ing unchanged. 


MonT 64*64' 

P  on  T 101  20 

P  on  M 108  30 


It  is  described  as  occurring  only  near  the  village  of  Kosoibrod 
in  the  Orenbourg  government  of  Asiatic  Russia^  where  it  forms 
veins  in  primary  limestone.  Its  superior  lustre  distinguishes  it 
from  the  last  species,  some  varieties  of  which  it  nearly  resembles. 

GIBBSITE. 

Gibbsite,  Cleavetand. 

Combination  of  alumina  and  water.  Analysis  by  Torrey :  Alu- 
mina 64-8,  water  34-7.     Specific  gravity  2-4. 

*  According  to  Mohs,  it  is  a  rhombic  prism  of  about  130*. 
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It  is  described  as  commonly  occurring  in  aggregations  of  irre- 
gular stalactites  from  one  to  three  inches  in  length,  and  not  less 
3ian  an  inch  in  diameter.  Structure  indistinctly  fibrous,  the 
fibres  radiating  firom  the  centre ;  a  little  harder  than  calcareous 
spar,  but  easily  reduced  to  powder;  slightly  translucent,  and 
lustre  faint;  colour  greenish-  or  greyish-white.  Before  the 
blowpipe  it  whitens  but  is  infusible ;  yields  in  the  matrass  much 
water,  but  does  not  efiervesce  with  acids. 

It  is  found  at  Richmond  in  Massachusetts,  North  America,  in 
a  neglected  mine  of  brown  haematitic  iron. 


CALAITE. 

Calaite,  FUcher.    Odontalite.  Turquoise.  UndeaTable  Azure  Spar,  M. 

Consists,  according  to  Berzelius,  of  phosphate  of  alumina  and 
phosphate  of  lime,  silica,  the  oxides  of  iron  and  copper,  and  a 
little  water ;  while  John  noticed  only 

Alumina  73*0 

Oxide  of  copper  4*5 
Oxide  of  iron  4*0 
Water  180 

Fischer  considers  it  merely  clay,  coloured  by  oxide  of  copper. 
Sp.  Cr.  2-8— 30.     H.  =  50—60. 

It  occurs  in  reniform  masses,  which  are  either  botryoidal  or 
mammillated ;  has  a  peculiar  greenish-blue  colour,  but  of  various 
shades,  passing  on  the  one  hand  into  sky-blue,  and  on  the  other 
into  apple-green ;  and  is  dull  internally ;  but  occasionally  the 
lustre  is  waxy,  rarely  splendent ;  fracture  conchoidal ;  rough 
and  uneven,  frequently  scaly.  It  is  commonly  opake ;  rarely 
translucent  on  the  edges  ;  streak  white.  The  decomposed  spe- 
cimens resemble  porcelain-clay.  In  the  reducing  flame  of  the 
blowpipe  it  becomes  brown,  and  colours  it  green,  but  does  not 
fuse  ;  with  borax  it  melts  readily  into  a  limpid  glass. 

The  oriental  calaite  occurs  in  alluvial  clay  in  the  neighbour- 
hood of  Nishapuri  and  Firuzkuh  in  the  Persian  Korassan ;  and 
is  found  on  sale  in  most  of  the  cities  of  Persia. 

Malachite,  with  which  turquoise  may  sometimes  be  confound- 
ed, yields  a  green  streak,  while  that  of  calaite  is  white. 

The  occidental  turquoise  found  near  the  town  of  Simor,  in 
Lower  Languedoc,  is  merely  tooth  or  bone,  coloured  with 
phosphate  of  iron.  Analysis  by  La  Grange :  Phosphate  of  lime 
80,  carbonate  of  lime  8,  phosphate  of  iron  2,  phosphate  of  mag- 
nesia 2,  alumina  1*5,  water  1*6. 
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SILICIFEROUS  HYDRATE  OF  ALUMINA. 

Kollyrite,  L.    Alumine  Hydrate  Silicif  ^re,  Ijcvy. 

Alumina  45*0  44*5 

Silica  14*0  150 

Water  40*0  KJaproth.  40*5  Benhier. 

Sp.  Gr.  206  to  2*11. 
This  mineral  occurs  in  white  and  nearly  opake  masses,  which 
are  perfectly  sectile.    When  broken,  it  presents  an  earthy  frac- 
ture, with  a  somewhat  vitreous  lustre. 

It  dissolves  without  effervescence  in  nitric  acid ;  but  is  not 
affected  by  the  blowpipe.  When  calcined,  it  gives  off  much 
water,  separates  into  columnar  masses  like  starch,  and  loses 
weight;  adheres  to  the  tongue;  absorbs  water  with  a  slight 
noise,  and  becomes  almost  transparent. 

It  occurs  at  Schemnitz  in  Hungary,  and  in  the  gallery  of  a 
lead  mine  on  the  bank  of  the  river  Oo,  in  the  Pyrenees. 

The  following  are  similar  compounds,  and  most  probably  mere 
varieties  of  this  species. 

1.  Severite.  Analysis  by  Pelletier :  Alumina  22,  silica  50, 
water  26,  loss  2.  It  occurs  m  small  masses  of  a  white  colour, 
without  lustre,  but  possessing  a  slight  degree  of  translucency ; 
occasionally  it  is  semi-transparent.  It  is  a  little  harder  than 
lithomarge,  which  it  somewhat  resembles.  The  surfaces  pro- 
duced by  fracture  are  dull ;  it  is  extremely  brittle,  and  yields 
easily  to  the  knife ;  is  soft,  but  receives  a  high  polish  by  fric- 
tion ;  adlieres  strongly  to  the  tongue,  and  emits  no  argillaceous 
odour  when  breathed  on.  It  does  not  effervesce  with  acids, 
nor  form  a  paste  with  water.  Its  colour  does  not  change  by 
exposure  to  heat,  and  it  is  said  to  diffuse  a  smell  like  that  of 
apples,  when  newly  fractured. 

It  was  found  by  M.  Dufour  in  the  neighbourhood  of  St  Sever* 
in  France,  in  a  gravelly  soil,  in  masses  from  two  to  four  or  five 
inches  in  diameter. 

2.  LENZiNiTE.f  John.  Has  been  divided  into  two  varieties, 
the  opaline  and  the  argillaceous,  which  are  described  as  follows : 

Opaline,  Consists  of  alumina  87*5,  silica  37*5,  water  25*0, 
and  a  trace  of  lime — John.  Of  a  milk-white  colour ;  to  the 
touch  smooth  and  slightly  greasy ;  surface  not  shining ;  frac- 


*  Whence  Severite. 

t  Named  in  honour  of  Lenz,  a  German  mineralogist 
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ture  large  and  flat  conchoidal ;  translucent,  or  transparent  on 
the  edges ;  sectile ;  easily  reduced  to  a  white  powder ;  adheres 
to  the  tongue.  Specific  gravity  2*1.  In  water  it  sepiutites 
into  numerous  pieces,  which  are  nearly  transparent,  and  which, 
on  the  slightest  touch,  fall  into  small  hard  grains.  Exposed  to 
red  heat,  it  loses  25  per  cent,  (water),  and  becomes  hard  enough 
to  scratch  glass. 

Arffittaceous.  Consists  of  alumina  35-5,  silica  39*0,  water 
25*0,  lime  a  trace — John.  Colour  snow-white;  occasionally 
tinged  yellow  by  oxide  of  iron ;  dull,  with  an  earthy  fracture, 
and  slight  coherence.  In  minute  pieces  only  it  is  slightly  trans- 
lucent ;  it  becomes  shining  and  unctuous  by  iriction,  and  strong- 
ly adheres  to  the  tongue.  Its  specific  gravity  b  1*80.  Placed 
in  water,  it  breaks  down  with  much  sediment,  but  less  than  that 
.  of  the  opaline,  without  increasing  its  transparency.  Exposed  to 
a  red  heat,  it  becomes  hard  enough  to  scratch  glass ;  but  un- 
dergoes no  other  change.  Both  varieties  occur  at  Kail  in 
Eifeld. 
4r,  Allophane.     SiTomeyer. 

Saalfeld.  Black  Forest. 

Alumina  32*20  38*76 

Silica  21*92  24*11 

Water  41-30  35*75 

Carbonate  of  copper    3*06  0*00 

Oxide  of  copper  0*00  2*33 

Hydrate  of  iron  0*28  Stromeyer.  0*00  Walchner. 

Sp.  Gr.  1*8—1*9.  H.  =  30. 
This  mineral  occurs  in  translucent  masses,  possessing  a  some- 
what vitreous  lustre,  and  a  pale  blue,  green,  or  brown  colour ;  it 
is  extremely  brittle,  but  may  occasionally  be  cleaved  into  prisms 
which  apparently  are  rectangular.  Before  the  blowpipe  it  intu- 
mesces  without  fusing,  and  falls  into  powder,  communicating  to 
the  flame  a  green  tinge ;  with  borax  it  melts  into  a  colourless 
glass ;  and  in  acid  it  gelatinizes.  It  occurs  at  Saalfeld  in  Thu- 
ringia ;  at  Gersbach  in  the  Black  Forest ;  in  the  Upper  Palati- 
nate ;  and  at  Schneeberg  in  Saxony. 

5.  ScARBRoiTE.  Contains  alumina  42*75,  silica  7*90,  water 
48*55,  peroxide  of  iron  0*80 — Vernon.  Sp.  Gr.  1*48.  Easily 
scratched  by  the  knife.  Massive.  Colour  pure  white.  Devoid  of 
lustre*  Fracture  conchoidal.  Highly  adhesive  to  moist  surfaces, 
and  polished  by  the  nail.  Breathed  upon,  it  emits  a  strong  earthy 
smell ;  and  when  immersed  in  water  neidier  becomes  translucent 
nor  falls  to  pieces,  but  gains  considerably  in  weight.  It  occurs  in 
a  calcareous  rock  on  the  Yorkshire  coast,"  near  Scarborough,  be- 
tween septsB  of  oxide  of  iron. 
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6.  Halloysite.  Consists  of  alumina  34>*0,  silica  39«5|  water 
26*5 — Berthier.  Sp.  Gr.  1*8 — 2*1 .  In  compact  amorphous  masses, 
having  the  aspect  of  steatite.  Colour  white,  generally  with  a 
slightly  bluish  tint ;  translucent  on  the  edges ;  ^acture  conchoi- 
dal,  like  that  of  wax  ;  imbibes  water,  giving  off  numerous  globules 
of  air,  and  becoming  more  translucent.  Adheres  to  the  tongue ; 
yields  to  the  nail,  and  is  polished  by  it.  When  exposed  to  a  high 
temperature  it  loses  in  weight,  but  acquires  much  hardness,  and 
its  colour  becomes  milk-white.  Sulphuric  acid  decomposes  it 
readily,  dissolving  the  alumina,  and  leaving  the  silica  in  a  gela- 
tinous state. 

It  occurs  along  with  ores  of  zinc,  iron,  and  lead,  in  the  vicini- 
ty of  Li^ge  and  Namur ;  and,  according  to  Boussingault,  also  in 
the  province  of  Bogota,  in  New  Granada.  It  was  described  as  a 
new  species  by  Berthier,  and  named  by  him  in  honour  of  his  un- 
cle M.  Omalius  d'Halloy,  who  first  noticed  it.    (Manned,) 

7.  WoRTHiTE.  Alumina  54*45,  silica  40*79,  water  4*76 — 
Hess.  In  foliated  crystalline  masses  of  a  white  colour ;  trans- 
parent ;  lustre  vitreous ;  scratches  quartz.  Before  the  blowpipe 
in  the  matrass  gives  off  water,  and  loses  its  transparency ;  alone 
upon  charcoal  it  is  invisible  ;  with  borax  and  salt  of  phosphorus 
undergoes  no  change ;  and  vidth  soda  effervesces  but  does  not 
melt.    Occurs  in  bouldars  in  Sweden  or  Finland. 


FIBROLITE. 

Bournon. 

Alumina 

Silica 

Iron 

Camatic                    China. 
58-25                      46-0 
38-00                      330 
0-75  Chenevix.    13-0  Chenevix, 

Sp.  Gr.  3-214. 

Fibrolite  is  white,  or  of  a  greenish-grey  colour ;  it  is  fibrous  ;* 
and  rather  harder  than  quartz,  giving  sparks  with  the  steel.  The 
fibres  of  which  it  is  composed  are  rarely  so  large  as  to  present 
any  very  determinate  form,  and  are  obliquely  traversed  by  cracks; 
but  Bournon  describes  some  as  right  prisms  with  rhombic  bases, 
of  which  the  angles  are  100^  and  80^.  It  is  infusible ;  acquires  a 
sensibly  resinous  electricity  by  firiction,  and  emits  a  reddish  phos- 
phoric light  when  two  pieces  are  rubbed  together. 

It  is  found  accompanying  crystals  of  corundum  in  the  Carna- 
tic,  and  as  a  component  part  of  the  granite  which  is  the  matrix 
of  that  of  China. 


Whence  Fibrolite. 

Digitized  by  VjOOQIC 


EARTHY    MINERALS.  73 

SILLIMANITE. 

JB(ysB€fu 

Alumina  54j*11,  silica  42'67,  oxide  of  iron  2-00,  water  0*51 — 
Bowen. 

Sp.  Gr.3-41.    H.=z60— 6-5. 

Primary  form  an  oblique  rhombic  prism  of  106°  SC,  the  inclin- 
ation of  the  base  to  the  axis  being  113°.  Occurs  imbedded  in 
quartz  in  bent  and  twisted  crystals,  whose  planes  being  dull 
and  somewhat  convex,  seldom  admit  of  accurate  measurement. 
Colour  dark  grey,  passing  into  clove  brown ;  translucent  on  the 
edges.  Lustre  vitreous,  considerable  on  the  face  of  cleavage, 
which  is  parallel  to  the  shortest  diagonal  of  the  prism.  Fracture 
uneven,  splintery.  Brittle,  and  easily  reduced  to  powder.  It 
occurs  in  the  county  of  Saybrook,  Connecticut,  and  used  to  be 
considered  a  variety  of  anthophyllite,  which  in  several  respects 
it  closely  resembles,  but  from  which  it  may  easily  be  distinguish- 
ed by  its  superior  hardness. 


KYANITE. 

Sappare,  5atM/ur^.  Kyanit,W.  Disth^ne,H.  Prismatic  Disthene  Spar,  M. 
Rhietizite. 

Combination  of  alumina  and  silica. 
S'Gothard.  z^l;;^L 

Alumina  54-50  550  64-39  67-8 

Silica  30-62  29-2  34-33  31-6 

Oxide  of  iron      6-00  6-65  0-0  0-0 

Lime  202  2-25  00  0-2 

Magnesia  2-30  2-00  0-0  0-0 

Water  4-56  409  00  00 

Saussure.  Arfwedson.      Beudant. 

Sp.  Gr. 3-5—3-7.  H.  =  5-0—70. 
Primary  form  a  doubly  oblique  prism,  of  which  the  termina- 
tions are  nearly  rhombs ;  cleavage  parallel  to  the  planes  of  the 
prism,  with  difficulty  parallel  to  those  which  may  be  considered 
as  the  terminal.  Tlie  angles  of  the  prism  are  106°  15'  and  73** 
45^ ;  of  the  terminal  plane  on  the  prism,  in  one  direction  100° 
50^  and  79°  W,  and  in  the  other  93°  15'  and  86°  45'.  Gene- 
rally occurs  in  irregularly  terminated  four-sided  prisms.  Its  co- 
lours are  white,  grey,  and  blue  :*   it  has  sometimes  a  greenish 


*  Whence  Kyanite,  from  the  Greek,  signifying  blue. 
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tinge ;  the  grey  and  blue  are  oflen  intermixed  in  the  same  crys- 
tal ;  lustre  pearly  ;  the  edges  of  the  crystals  scratch  glass,  but  the 
broad  surfaces  yield  to  it.  Some  crystals  by  friction  acquire  ne- 
gative electricity,  others  positive.*  Before  the  blowpipe  even 
its  powder  is  invisible,  and  it  remains  unaltered  in  very  high 
degrees  of  temperature ;  with  borax  it  fuses  slowly  into  a  trans- 
parent colourless  glass,  and  with  salt  of  phosphorus  forms  a 
translucent  silica  skeleton,  and  a  glass  which  does  not  become 
opaline  on  cooling.    Is  not  acted  upon  by  acids. 
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It  occurs  only  in  primitive  rocks.  In  St  Gothard  in  mica  slate, 
associated  with  garnet,  staurolite,  and  quartz  ;  in  the  Sau-alp  in 
Carinthia,  with  garnet,  actynolite,  &c. ;  in  the  Tyrol  with  quartz 
and  hornblende  ;  in  very  large  crystals  in  Bohemia ;  at  Villa  Ricca 
in  South  America,  and  in  Massachusetts.  In  Scotland,  it  occurs 
at  Botrifny  in  Banffshire  in  gneiss ;  in  primitive  rocks  near  Ban- 
chory in  Aberdeenshire  ;  and  in  mica-slate  in  Mainland,  Shetland. 
.  Rhsetizite  is  a  nearly  white  or  somewhat  reddish  variety,  in 
aggregated  masses,  from  the  Pfitsch-thal  in  the  Tyrol. 

When  in  sufficiently  large  masses,  of  a  fine  blue  colour  and 
transparent,  this  species  is  cut  and  polished  as  an  ornamental 
stone,  bearing  some  resemblance  to  sapphire. 


STAUROLITE. 

Grenatit,*!'  W.    Staurotlde,  H.     Prismatoidal  Garnet,  M. 

Combination  of  alumina,  silica,  and  oxide  of  iron. 

St  Gothard. 


Alumina 

Silica 

Oxide  of  iron 

Oxide  of  manganese 

Lime 


Bretagne. 

440 
330 
130 

1-0 

3-8  Vauq. 


Sp.  Or.  3-3  to  3-9. 


ReddUh'hrown, 

52-25 

2700 

18-50 

0-25 

0-00  Klap. 
H.  =  7-0  to  7-5. 


BlackUh-brown. 

41-00 

37-50 

18-25 

0-50 

0-00  Klap. 


*  Hence  the  name  Disthene  was  given  by  Haiiy  to  this  mineral,  on 
account  of  its  double  electric  powers. 

t  Staurolite,  from  the  Greek,  signifying  a  cross  stone.  Grenatite,  in 
allusion  to  its  (occasional)  garnet  colour. 
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Staurolite  presents  a  reddish-brown  colour,  and  occurs  some- 
times in  rhombic  prisms,  of  which  the  acute  edges  are  fre- 
quently replaced,  thus  converting  them  into  six-sided  prisms. 
The  crystals  often  intersect  and  cross  each  other  at  particular 
angles,  and  are  then  superficially  of  a  dull  brown  ;  the  primary 
crystal  is  a  right  rhombic  prism  of  129*»  2(y  and  60°  4(y,  by  the 
reflective  goniometer ;  it  is  divisible  parallel  to  its  sides  and  di- 
agonals, the  latter  with  the  greatest  brilliancy.  Staurolite  is 
opake  or  translucent ;  has  a  vitreous  or  resinous  lustre ;  and  in 
the  apparently  pure  varieties,  a  conchoidal  fracture.  Before  the 
blowpipe  it  assumes  a  darker  hue,  but  per  se  does  not  fuse ;  with 
borax  it  melts  slowly  into  a  transparent  deep-green  coloured 
glass. 


1. 


2. 


3. 


X7^ 


5. 


Fig.  1,  the  primary  form ;  a  right  rhombic  prism.  Fig.  2,  the*  same, 
cf  which  the  acute  edges  are  replaced  by  planes,  forming  a  six-sided  crys- 
taL  Fig.  3  differs  only  from  ng.  2  in  having  the  obtuse  solid  angles  re- 
placed by  triangular  planes.  Fig.  4,  a  macle,  consisting  of  two  crystals 
resembling  fig.  2,  crossing  each  other  at  right  angles.  Fig.  6,  a  macle, 
in  which  the  crystals  cross  each  other  at  a  different  angle. 


MonM' 129^20' 

PonMorM'...  90  00 
MorM'ona....  137  68 
Wonh 115    18 


M 


M 


The  staurolite  belongs  to  primitive  countries.  It  occurs  in  the 
form  of  ^g.  2  at  St  Gothard  in  Switzerland,  accompanying  ky- 
anite,  and  imbedded  in  talc  slate  ;  also  in  the  Greiner  Mountain, 
Tyrol :  macles  of  considerable  size,  superficially  of  a  dull  brown 
colour,  and  opake,  are  met  with  in  Bretagne  in  micaceous  clay, 
considered  to  be  the  debris  of  a  primitive  rock.  Several  other 
varieties  occur  at  Compostella  in  Spain,  in  some  of  the  Hebrides, 
and  in  North  America,  generally  dark  coloured  and  opake. 
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Pahlun. 

America. 

5514 

57-09 

3-84 

1-22 

3002 

34-80 

5-85 

4-55 

5-25  Abich. 

2-22  Abich. 

H.=  8-0. 
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AUTOMALITE. 

Automalith,  W.    Spinelle  Zincif^re,  H.    Octahedral  Corundum,  M. 

Gahnite. 

It  is  an  aluminate  of  zinc  and  of  iron. 

Alumina  60-00 

Silica  4-76 

Oxide  of  zinc         24-25 
Oxide  of  iron  9-25 

Magnesia  0-00  Eckeberg. 

Sp.  Gr.  4-1  to  4-3. 

Automalite  by  some  mineralogists  is  considered  a  variety  of 
spinel ;  and  as  it  contains  so  large  a  proportion  of  the  oxide  of  zinc, 
it  has  been  designated  Zinciferous  Spinel;  sometimes  it  is  called 
Gahnite,  in  honour  of  Gahn,  its  discoverer.  It  occurs  in  regu- 
lar octahedrons,  which  may  be  cleaved  parallel  with  all  its  planes ; 
it  also  occurs  in  tetrahedrons  of  which  the  angles  are  replaced;  and 
in  macles.  It  is  much  heavier  than  spinel,  from  which  it  also 
differs  in  being  nearly  opake,  and  of  a  dark  bluish-green  colour 
by  transmitted  light,  as  well  as  essentially  in  respect  of  composi- 
tion. Before  the  blowpipe  it  is  unalterable  alone,  and  nearly  so 
with  salt  of  phosphorus  or  borax. 

It  occurs  in  a  talcose  rock  at  Fahlun  in  Sweden ;  in  crystals 
of  a  large  size  at  the  Franklin  iron  works,  Sussex  county.  New 
Jersey,  accompanying  quartz,  felspar,  and  Jefiersonite ;  and  in 
granite  associated  wiUi  chrysoberyl,  garnet,  and  tantalite,  at  Had- 
dam  in  Connecticut. 


FLUELLITE. 

Levy,     WoUattOfu 

Combination  of  alumina  and  fluoric  acid. 

In  small  acute  rhombic  octahedrons,  whose  angles  are  109^  82^, 
and  144** ;  the  acute  solid  angles  generally  replaced.  White 
and  transparent ;  lustre  vitreous.  Occurs  with  wavellite  and 
chalkolite  on  quartz  at  Stenna-gwyn  in  Cornwall,  but  is  an  ex- 
tremely rare  mineral. 

It  was  discovered  by  Levy,  but  examined  and  named  by  Dr 
Wollaston. 
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TOPAZ* 


Topaz,  W.    Silice  Fluat^  Alumineuse,  H.    Prismatic  Topaz,  M. 
Combination  of  alumina,  silica,  and  fluoric  acid. 


590 

350 

50 

Klaproth. 
H.  =  80. 


SaxoDj. 


57-45 

34-24 

7-75 

Berzelius. 


Brazil. 
Alumina        47-5  58-38 

Silica  44-5  3401 

Fluoric  acid     7-0  7-79 

Klaproth.  Berzelius. 
Sp.  Gr.  3-49  to  3-56. 
The  topaz  occurs  massive,  in  rounded  pieces,  and  crjrstallized. 
General  form  prismatic,  variously  and  dissimilarly  terminated  ; 
the  prism  usually  striated  longitudinally  and  modified.  Its  struc* 
ture  is  lamellar  at  right  angles  to  the  axis  of  the  prism ;  it  also 
cleaves,  though  with  difficulty,  parallel  to  the  sides  of  a  right 
rhombic  prism  of  about  124^  22'  and  55^  38^ ;  and  it  appears  to 
yield  to  mechanical  division  on  all  the  angles  of  the  prism ;  cross 
fracture  conchoidal,  with  a  shining  vitreous  lustre.  It  is  sometimes 
limpid  and  nearly  transparent ;  or  of  various  shades  of  yellow, 
green,  blue,  or  red,  and  translucent.  It  becomes  electric  by 
heat,  with  polarity ;  and  is  easily  excited  by  friction,  the  oppo- 
site terminations  of  die  crystals  presenting  opposite  kinds  of 
electricity.  Fragments  exposed  to  heat  burn  with  a  blue,  green, 
or  yellowish  phosphoric  light.  The  pale-greenish  and  almost 
transparent  topaz  of  Siberia  becomes  electric  by  heat,  not  by 
friction ;  the  Saxon  topazes,  of  a  pale-yellow  colour,  become  elec- 
tric by  friction,  not  by  heat,  but  lose  their  colour  when  exposed 
to  fire ;  the  deep-yellow  topaz  of  Brazil  becomes  electric  by  heat, 
and  red  when  placed  in  the  fire.  Before  the  blowpipe  on  char- 
coal it  does  not  fuse ;  but  the  faces  of  crystallization  appear  co- 
vered with  minute  blisters  which  crack  as  soon  as  formed ;  with 
borax  it  melts  slowly  into  a  transparent  glass. 


1. 


^^^s 


Fig.  1,  the  primary;  a  right  rhombic  prism.  Fig.  2,  the  same,  ter- 
minated by  four  planes,  of  which  two  replace  the  acute  solid  angles,  and 
the  other  two  the  obtuse  solid  angles.     In  fig.  3  each  acute  soud  angle 


*  The  name  of  the  island  whence  this  mineral  was  procured  by  the 
ancients^ 


Digitized  by  CjOOQ IC 


78 


EARTHS  MINERALS. 


13  replaced  by  one  plane,  and  each  obtuse  solid  angle  by  two  planes- 
leaving  apparent  a  portion  of  the  flat  summit  of  the  primary  prism  : 
there  are  several  modifying  planes  on  the  prism  itself.  The  crystals  are 
rarely  pyramidal  at  both  ends  ;  when  they  are  so,  the  terminations  are 
dissimilar. 


M 


M 


Mon  M' 124°  22^11. 

P  on  M  or  M'...  90   00  ... 

hi  124  36... 

h2 135   69  ... 

Monil 160     6... 

i2 161    16  ... 

13 169  34 

Poncl 128  26  H. 

c2 135   59  .e. 

c3 117    21  ... 

d 138   26  ... 

bl 145   24  ... 

52 134      1  ... 

&2on&2 140   46  ... 

h2onh3 162   00 

6  3  on  1 2 148   22 

fll  on/. 134   00 

/oni2 122   17  H. 

c 2  one 2  over  P.. .92  45 

doni2 131  34  H. 

5  3  on  a  2 155   20 

Topaz  is  almost  peculiar  to  primitive  countries.  It  is  not,  like 
quartz,  a  component  part  of  any  particular  rock ;  but  at  Schneck- 
enstein  in  Saxony,  and  in  several  parts  of  Cornwall,  it  occurs 
associated  with  tourmaline,  quartz,  and  lithomarge,  producing  the 
mixture  named  by  Werner,  topaz-rock.  Its  usual  matrix  is  gra- 
nite, accompanying  beryl,  mica,  tourmaline,  fluor,  apatite,  and 
tin. 

The  district  of  Cairngorm  in  Aberdeenshire  has  produced  the 
largest  and  most  magnificent  crystals  of  topaz.  Jameson  men- 
tions one  which  weighed  nineteen  ounces.  They  are  usually  of 
a  fine  sky-blue  colour,  except  on  the  edges  of  the  prism,  which 
appear  pale  brown.  Topazes  from  this  locality,  however,  are 
rare.  In  the  Ural  and  Altai  Mountains  of  Siberia  they  are  more 
common;  in  Brazil  they  occur  imbedded  in  an  argillaceous 
earth,  resulting,  it  is  believed,  from  the  decomposition  of  primi- 
tive rocks.  In  smaller  crystals  topaz  is  met  with  in  the  tin  mines 
of  Schlaggenwald  and  Zinnwald  in  Bohemia;  at  Schnecken- 
stein,  Ehrenfriedersdorf,  and  Eibenstock,  in  Saxony  ;  at  St 
Michael's  Mount  in  Cornwall,  and  in  other  places,  with  tin.  In 
the  Moume  Mountains  of  Ireland  it  is  found  in  small  but  ex- 
tremely perfect  limpid  crystals,  associated  with  beryl,  albite,  and 
mica,  in  the  drusy  cavities  of  granite.  The  finest  natural  stones 
employed  by  the  lapidary  are  those  which,  from  their  peculiar 
limpidity,  are  termed  ^outte  d'eau,  from  Minas  Novas  in  Brazil ; 
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the  larger  portion  of  such  as  are  used  in  jewellery  being  more 
or  less  altered  in  colour  by  exposure  to  heat. 

1.  Pyrophysalitb.  Physalite.  Pyrophysalith,  Hisinger. 
Contains  alumina  57-74,  silica  34'36,  fluoric  acid  7*77,  being  the 
same  ingredients  as  in  topaz,  and  with  very  little  variation  of 
relative  quantity,  according  to  Berzelius.  It  is  in  fact  a  coarse 
opake  variety  of  topaz  found  occasionally  in  yellowish-white 
crystals  of  considerable  dimensions,  and  resembling  that  mineral 
in  form.  Its  structure  is  lamellar  in  one  direction,  and  splen- 
dent ;  the  cross  fracture  glimmering  and  uneven.  It  is  translu- 
cent on  the  edges ;  and  not  so  hard  as  topaz.  Specific  gravity 
8*41.  It  intumesces  when  heated,*  and  gives  out  a  greenish 
phosphoric  light. 

It  is  found  at  Finbo,  near  Fahlun  in  Sweden,  in  a  granite  com- 
posed of  white  quartz,  felspar,  and  silvery-white  mica.  A  single 
well-pronounced  crystal,  weighing  eighty  pounds,  is  preserved  in 
the  college  of  mines  at  Stockholm. 

2.  Pycnitb.  Schorlartiger  beryl,  W.  Var.  de  silice  fluatee 
alumineuse,  H. 

Altenberg  in  Saxony. 
Contains  Alumina  51*00  49*5 

Silica  38-43  43*0 

Fluoric  acid  8*84  Berzelius.  4-0  Klaproth. 
Sp.  Gr.  3*51. 
Pycnite  is  a  variety  of  topaz  which  occurs  in  long  six-sided 
prisms,  deeply  striated  longitudinally,  often  closely  aggregatedf 
laterally,  and  exhibiting  transverse  rents,  but  without  any  appa- 
rent regular  structure.  It  is  usually  of  a  dull  yellowish  or  red- 
dish-white colour,  and  translucent ;  is  brittle,  and  may  be  readi- 
ly broken  across  the  prism  ;  in  other  directions  its  fracture  is  im- 
perfectly conchoidal,  with  a  shining  lustre ;  scratches  quartz. 
Before  Uie  blowpipe  on  charcoal  it  does  not  fuse ;  with  borax  it 
melts  slowly  into  a  transparent  glass.  Becomes  electric  on  ex- 
posure to  heat. 

It  is  found  entering  into  the  composition  of  a  rock,  chiefly 
consisting  of  quartz  and  mica,  at  Altenberg  in  Saxony ;  it  is 
said  also  to  occur  in  Bavaria,  and  other  places ;  but  Altenberg 
is  its  most  noted  locality. 


•  Whence  Pyrophysalite,  from  the  Greek,  in  allusion  to  the  effect  of 
heat  on  it. 
-f  Whence  Pycnite,  from  the  Greek,  signifying  closely  aggregated. 
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CHRYSOBERYL* 

Krysoberyll,  W.     Cymophane,  H.  Bt.    Prismatic  Corundum,  M. 
Chrysoberil,  Br. 

According  to  Berzelius,  a  combination  of  subsilicate  of  alu- 
mina with  subsilicate  of  lime. 

Brazil.  Brazil 

Alumina  71-5  81-43 

Lime  6-0  0*00 

Silica  18-0  18-73 

Oxide  of  iron     1-5  Klaproth.        0-00  Arfwedson. 
(Seybert's  and  Thomson's  analyses  of  chrysoberyl  indicate  from 
15  to  18  per  cent,  of  glucina,  no  lime,  and  an  occasional  quan- 
tity only  of  silica). 

Sp.  Gr.  3-65  to  38.  H.  =  8-5. 
This  substance  occurs  crystallized,  and  in  rolled  fragments  in 
the  alluvial  deposits  of  rivers ;  its  colour  is  green,  sometimes 
with  a  yellow  or  brownish  tinge,  and  occasionsdly  presenting  in- 
ternally an  opalescent  bluish- white  light.  The  primary  form  of 
its  crystal  is  a  right  rectangular  prism.  The  crystals  yield  to 
mechanical  division  readily  and  with  brilliant  surfaces  parallel 
to  the  plane  M  of  the  following  figures,  and  with  diflSculty  also 
parallel  to  the  plane  T,  and  to  the  longer  diagonal  of  the  prism ; 
the  fracture  is  perfect  conchoidal,  with  a  splendent  resino- vitre- 
ous lustre.  It  becomes  electric  by  friction,  but  is  not  affected 
by  heat.  Before  the  blowpipe  it  suffers  no  change  alone ;  but 
with  borax  fuses  slowly  into  a  transparent  glass. 


Primary. 


M 


M  on  T....  90°  00' 

<fl...l54  61 

<i2...136  20 

dd,.,l25  18 

d4...120  55 

al...l37     6 

— a2...128  43  H. 

al    on   c  ...133  19  ... 
T    on  al...ll0    3  ... 

«2...126     8  ... 

al    on   a2...163  53 


At  Haddam  in  Connecticut  it  occurs  in  granite,  in  six<sided 
tables  and  prisms,  with  garnet,  beryl,  automalite,  and  tantalite. 
The  finest  specimens  for  lapidaries'  purposes  are,  however,  from 


•  Chrysoberyl,  from  the  Greek,  denoting  a  superior  kind  of  beryl. 
Cymophane,  from  the  same,  signifying  a  floating  light,  in  allusion  to  its 
opalescence. 
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Brazil,  where,  as  in  Ceylon,  it  occurs  in  the  alluvial  deposits  of 
rivers,  and  consequently  in  rolled,  and  generally  much  rubbed, 
masses.  When  transparent  and  free  from  flaws,  it  forms  a  hand- 
some gem. 


SPINEL. 

Spinell,  W.    Spiaelle,  H.    Dodecahedral  Corundum,  M. 

Combination  of  alumina  and  magnesia,  coloured  red  by  a  mi- 
nute portion  of  chromic  acid,  or  blue  by  the  protoxide  of  iron. 
Red.  Elite,  Aker. 

Alumina  74.-50  72-25 

Magnesia  8-25  14*63 

Silica  15-50  5-45 

Lime  0-75  0-00 

Protoxide  of  iron  1*50  Klaproth.  4-26  Berzelius.  . 
Sp.  Gr;  3*5.  H.  =  80. 
Spinel  occurs  crystallized  either  in  regular  octahedrons,  occa- 
sionally having  their  edges  replaced,  or  in  macles  presenting  very 
different  forms.  It  exhibits  various  shades  of  red,  violet,  or  yellow  ; 
more  rarely  black.  Its  structure  is  lamellar,  though  not  very  dis- 
tinctly so ;  but  it  3rields  to  mechanical  division  parallel  to  the 
faces  of  the  octahedron.  Its  fracture  is  commonly  flat  conchoi- 
dal,  with  a  splendent  vitreous  lustre.  It  scratches  quartz  easily, 
but  is  not  so  hard  as  the  oriental  ruby,  from  which  it  is  readily 
distinguished  both  by  its  colour  and  crystallization.  It  is  infu- 
sible per  86  :  the  red  varieties  become  brown  and  even  black  and 
opake  as  the  temperature  is  increased,  but  on  cooling  they  appear 
first  green,  then  almost  colourless,  and  at  last  resume  their  red 
hue.  With  borax  they  are  difficultly  fusible,  but  more  easily 
so  wiUi  salt  of  phosphorus. 

1.  2.  3.  4.  5. 


Fig.  1,  the  primary ;  the  regular  octahedron.  Fig.  2,  a  macled 
crystal,  in  such  a  position  as  shows  it  to  be  composed  of  about  equal  parts 
of  an  octahedron  (fig.  1^,  of  which  one  half  is  half  turned  round.  Fig. 
3,  the  octahedron  with  its  edges  replaced.  Fig.  4,  a  made  consisting  of 
two  equal  and  similar  portions  of  a  crystal  resembling  fig.  3,  being  sec- 
tions, parallel  with  two  opposite  primary  planes,  placed  base  to  base. 
Fig.  6,  the  rhombic  dodecahedron,  resulting  firom  the  replacement  of  all 
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the  edges  of  the  octahedron,  by  planes  similar  to  those  of  fig.  3,  but 
deepen 


P  on  P'  or  P'on  P" 109' 28' 16'' H. 

P  or  P'  on  e,  or  P'  or  P"  on  e"  144  44    8  ... 

h  on  I .'. 129  31  16  ... 

J  on  P  or  ft  on  P' 150  20  00 


Spinel  is  principally  found  in  Ceylon,  Siam,  and  other  eastern 
countries,  where  it  occurs,  like  most  other  gems,  in  isolated  and 
rolled  crystals  in  the  channels  of  rivers.  The  pale -blue  and  pearl- 
grey  varieties  occur  imbedded  in  calcareous  spar  at  Aker  in 
Sudermannland,  Sweden. 

By  lapidaries  the  scarlet  coloured  is  termed  Spinel  Rtihy  ;  the 
rose  red,  Balas  Hvby  ;  the  yellow  or  orange  red,  the  Rvhicelle  ; 
and  the  violet  coloured,  Almandine  Ruby, 

SAFHIRINE. 

StTomeyer.     I^cvy, 

Sp.  Gr.  3-42.     H.  =  70—8-0. 

Alumina  63'1I,  silica  14'50,  magnesia  16*85,  lime  038,  oxide 
of  iron  3*92,  oxide  of  manganese  0*53,  water  0*49 — Stromeyer. 

Occurs  disseminated  in  translucent  grains  of  a  pale-blue  or 
green  colour.  Lustre  vitreous.  Streak  white.  Fracture  im- 
perfect conchoidal.  Is  not  affected  by  the  blowpipe,  either  alone 
or  with  borax. 

This  mineral  was  discovered  by  Giesecke,  associated  with  mica 
and  fibrous  brown  anthophyllite,  at  Akudlek  in  Greenland. 

PLEONASTE. 

Zeylanite,  W.     Pleonaste,  H.     Ceylanite,  J.     Candite,  Bournon, 

Aluminate  of  the  protoxide  of  iron  and  magnesia. 
Alumina  68  0  65-0  57-2 

Silica  20  2-0  3-1 

Magnesia  12-0  13-0  18-3 

Lime  00  2-0  00 

Oxide  of  iron     160  Descotils.       16*5  Laugier.       20*5  Gmelin. 
Sp.  Gr.  3-64. 
Pleonaste  is  frequently  considered  a  variety  of  spinel ;  but  its 
specific  gravity  is  somewhat  higher,  and  it  differs  both  in  colour 
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and  composition.  Pleonaste  appears  nearly  black,  and  opake ;  but 
by  transmitted  light  is  feebly  translucent  on  the  thinnest  edges, 
and  has  a  green  or  blue  tint.  It  occurs  in  crystals,  whose  primary 
is  considered  to  be  the  regular  octahedron.  Fracture  flat  con- 
choidal ;  lustre  splendent.  Before  the  blowpipe,  alone,  it  suffers 
no  change,  except  that  when  strongly  heated  it  becomes  blue  ; 
with  borax  it  fuses  into  a  dark-green  transparent  glass. 

1.  2.  3. 


Fig.  1,  the  primary  octahedron.  Fig.  2,  the  same,  of  which  the  edges 
are  &ey\y  replaced ;  the  triangular  planes  being  portions  of  the  primary 
octahedron.  This  shows  the  passage  of  the  octohedron  into  the  rhombic 
dodecahedron,  fig.  3. 


P  on  F  or  P'  on  P"...109'  28^  16"  H. 

PorP"one 144   44    8    H. 

P'  on/or  P"  on/. 167   60 

£?  on/or/' 166  36 

bonb 144   64  10    H. 

h  on  P'  or  b  on  P" 160   26 


The  geological  situation  of  pleonaste  differs  materially  from 
that  of  spinel.  Pleonaste  is  found,  accompanied  by  tourmaline, 
&c.  in  the  rivers  and  alluvial  country  around  Candy  in  Ceylon 
(hence  Bournon's  name  of  Candite  for  this  variety).  It  also  oc- 
curs in  small  but  very  perfect  splendent  crystals,  coating,  with 
mica  and  idocrase,  the  drusy  cavities  of  ancient  scoria  at  Monte 
Somma;  imbedded  in  compact  gehlenite  at  Monzoni  in  the 
Fassathal,  Tyrol ;  in  the  volcanic  rocks  of  Laach  near  Andernach 
on  the  Rhine ;  and  in  distinct  octahedrons  two  or  three  inches 
in  diameter,  associated  with  chondrodite,  at  Amity  in  the 
Orange  county.  United  States. 

TURNERITE. 

Tumerite.  Levy, 
H.  above  4j*0. 
This  rare  mineral  occurs  in  small  crystals  of  a  yellowish  or 
brownish-yellow  colour ;  brilliant  externally ;  and  translucent, 
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approaching  to  transparent.  The  primary  form  is,  as  determined 
by  Levy,  an  oblique  rhombic  prism  ;  but  the  only  natural  joints 
that  have  been  observed  (they  are  occasionally  visible  by  trans- 
mitted light)  are  parallel  with  both  diagonals  of  the  prism ;  one 
of  them  is  easily  obtained  with  brilliant  surfaces.  Streak  white 
or  greyish.  According  to  Children,  it  contains  alumina,  lime, 
magnesia,  and  a  little  iron. 
Primary. 


M  on  M' 96''  10'  L. 

P  on  M  or  M' 99  40  L. 

4...; 142  29  L. 

el  Orel' 166  17  L. 

^2  01^2^ .,..139  26 

^3  or  ^3' 137  22  L. 

c4or£?4' 136  00 

<?5or^5' 117  48 

/    or/' 133  60 

^or^ 163  62 

k 131  66 

M  or  M'  on  a 126  10 

.c 118  46 


M  on  e6  or  M'  on  <?6'....144*'  51  L* 
^1  or— ^r 140  60  L. 

i     or  — i' ;...162  16  L. 

/    or  —  /' 161     2  L. 

k 90  00  L. 

a  on  c 92  66 

/. 149  38 

c  ong\ 143  30 

k 90  10 

i  on  i' 131  60 

A:  on  ^1 126  30 

ee 146  10 

/ 160  66 


Such  of  the  preceding  measurements  as  have  the  letter  L  added  to 
them,  were  taken  by  Levy. 

It  has  been  found  only  on  Mount  Sorel  in  Dauphine,  accom- 
panying quartz,  adularia,  crichtonite,  and  anatase ;  and  has  occa- 
sionally been  brought  into  this  country  under  the  name  of  Pic- 
tite. 


HYDRATE  OF  MAGNESIA. 

Native  Magnesia,  Bruce.    Hydrate  of  Magnesia,  A. 

Combination  of  magnesia  and  water. 
Hoboken.  Unst. 

Magnesia  70-0  69-75  66-67 

Water       80-0  Bruce.,    3025  Fyfe.       30-39  Stromeyer. 
Stromeyer  also  observed  portions  of  manganese,  iron,  and  lime. 
Sp.  Gr.  2-35.     H.  =  1-0  to  1-5. 
It  occurs  in  plates,  which  have  a  lamellar  structure,  and  oc- 
casionally present  indications  of  flat  six-sided  prisms.     It  is 
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white,  occasionally  with  a  tinge  of  green ;  semi-transparent,  with 
a  somewhat  pearly  lustre,  but  becomes  opake  by  exposure ;  is 
rather  elastic,  adheres  slightly  to  the  tongue,  and  is  so  soft  as 
to  yield  to  the  nail.  It  dissolves  entirely  in  the  muriatic,  nitric, 
and  dilute  sulphuric  acids,  without  effervescence. 

This  mineral  has  been  found  at  Hoboken  in  New  Jersey,  in 
veins  traversing  serpentine ;  and  at  Swinaness  in  Unst,  one  of 
the  Shetland  Isles. 


CHRYSOLITE.* 
Krysolith,  W.     Peridot,  H.     Prismatic  Chrysolite,  M. 


Olivine,  ,-  . 

Somma.  ^'^'^' 

44*24  48*42 

4008  38-48 

15-26  Walm.  11-19  Strom. 


Combination  of  magnesia,  silica,  and  protoxide  of  iron. 

/-»x        1'A  Olivine. 

ChrysolUe,       ^nkel. 

Magnesia        43-5  38-5 

Silica  39-0  50-0 

Oxide  of  iron  19-0  Klap.  12-0  Klap. 

Stromeyer  noticed  also  a  minute  portion  of  nickel,  Klaproth 
a  little  lime,  and  Walmstadt  some  manganese  and  alumina. 
Sp.  Gr. 3-3—3-5.     H.  =  6-5—70. 

Chrysolite  occurs  in  angular  or  somewhat  rounded  crystalline 
masses,  and  in  prismatic  crystals  variously  terminated.  Their 
primary  form  is  a  right  prism  with  rectangular  bases,  which  may 
be  obtained  by  cleavages  parallel  to  all  its  planes,  yielding  the 
measurement  of  90®  every  way  by  the  reflective  goniometer ; 
the  cross  fracture  is  conchoidal  with  a  vitreous  lustre.  Colour 
bright  yellow,  sometimes  tinged  with  green  or  brown  ;  transpa- 
rent or  translucent ;  and  possesses  double  refraction.  Per  se,  it 
is  infusible  before  the  blowpipe,  but  becomes  darker ;  with  bo- 
rax it  forms  a  transparent  green  glass. 

PonxMTorMonT  90° 00' 

Mondl 164  62 

d3 119  13  H. 

a  1 137  00 

a  2 128  60 

b 141  60  H. 

Ton  c  1 119  29 

c2 139  20 

Vonb 128  20  H. 

bona  1 160     2 

'a  1  on  a  2 163  66 

d  1  Olid  2 162  17  H. 

The  best  specimens  of  chrysolite  are  brought  from  Constan- 
tinople and  the  Levant,  but  under  what  circumstances  they  oc- 

•  Chrysolite,  signifying  a  valuable  stone,  or  gem. 
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cur  is  not  authenticated.  It  is  found  also  occasionally  in  pale* 
green  transparent  crystals,  among  sand,  at  Expaillie  in  Auvergne ; 
at  Vesuvius ;  and  in  the  Isle  of  Bourbon. 

Olivine,  Olivin,  W.  Peridot  granuliforme,  H.  Olivine  is  a 
variety  of  chrysolite,  differing  slightly  in  respect  of  analysis,  the 
general  form  of  its  crystals,  and  also  in  cleavage.  It  is  chiefly 
found  in  olive-coloured  semi-transparent  masses,  which,  from 
their  being  in  a  state  of  decomposition,  have  externally  an  iri- 
descent and  somewhat  metallic  lustre ;  fracture  imperfect  con- 
choidal ;  not  so  hard  as  chrysolite.  It  occurs  in  crystals  whose 
primary  form  may  be  considered  a  right  rectangular  prism,  but 
they  yield  to  cleavage  with  regularity  only  parallel  to  the  ter- 
minal plane  P  of  the  following  figure.  Before  the  blowpipe  alone 
it  becomes  somewhat  brown  without  fusing ;  with  bofax  it  melts 
slowly  into  a  diaphanous  glass,  coloured  by  iron. 

P  on  T  or  (i  90**  OC 

e 140   00 

b  1 132   62 

6  2 116  00 

Tond 130  00 

eonc' 80   00 

6  2  on  6  2'...  130   00 

dond' 100   00 

a 160   00 

The  above  figure  represents  a  crystal  in  Mr  Majendie*s  collection, 
from  the  current  of  lava  which  flowed  into  the  sea  at  Torre  del  Greco. 

Olivine  is  met  with  abundantly  in  certain  lavas,  basalts,  and 
other  volcanic  rocks ;  crystals,  several  inches  in  diameter,  are 
found  in  compact  greenstone  at  Unkle,  near  Bonn  on  the  Rhine ; 
large  spheroidal  masses  in  trap-tuff  at  Kapferstein  in  Styria ;  at 
Habichtswald  in  Hessia ;  and  at  Vesuvius.  These,  however,  are 
generally  granular,  disintegrating  and  falling  to  pieces  on  the 
pressure  of  the  fingers.  In  small  quantity  it  occurs  in  many  of 
the  basalts  of  this  country. 

Meteoric  Olivine.  The  semi-transparent  olivine  inclosed  in 
the  mass  of  meteoric  iron  found  in  Siberia  by  Pallas,  is  only  pe- 
culiar for  its  straw-yellow  colour. 

The  Hyalosiderite  of  Walchner,  though  possessing  inferior 
hardness  and  specific  gravity,  and  containing  a  little  more  iron, 
is  also  generally  classed  with  chrysolite.  It  occurs  in  small 
masses,  imbedded  in  brown  basaltic  amygdaloid,  at  the  Kaiser- 
stuhl  in  the  Brisgau. 

The  small,  uncrystalline,  wax-  or  honey- yellow  masses,  of 
which  the  one  is  with  difficulty,  the  other  more  easily  fusible  by 
the  blowpipe,  observed  by  Saussure  in  the  basalt  of  Limbourg, 
and  which  he  denominated  Limbelite  and  ChtmCe,  appear  to  be 
decomposed  varieties  of  this  species. 
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LIGURITE* 

Leotihard. 

This  mineral  is  described  as  occurring  in  oblique  rhombic 
prisms  of  140^  and  40^,  sometimes  modified,  of  an  apple-green 
colour,  and  occasionally  speckled  externally.  Its  fragments  are 
uneven  and  transparent,  with  a  vitreous  lustre.  StrcSak  greyish 
white.  Sp.  Gr.  3'49.  It  does  not  become  electric  either  by 
heat  or  friction,  and  exhibits  no  phosphorescence  when  placed 
on  live  coaL 

It  occurs  in  a  sort  of  talcose  rock,  on  the  banks  of  the  Stara  in 
the  Apennines.  According  to  Leonhard,  it  is  considered  as  a  gem 
superior  to  chrysolite  in  colour,  hardness,  and  transparency. 


FORSTERITE. 

Levy. 

H.  about  7-0. 
Contains  magnesia  and  silica,  according  to  Children. 
Primary  form  a  right  rhombic  prism,  whose  faces  are  inclin- 
ed to  one  another  at  angles  of  128**  54^  and  5P  6^. 

Occurs  in  small  colourless  and  brilliant  translucent  crystals. 
Cleavage  perfect,  and  easily  obtained  parallel  to  o. 


Mon  M 128**  64' 

y  on  y  over  M  107   46 
y  on  y  adjacent  139   14 


Is  associated  with  pleonaste  and  olive-green  pyroxene  at  Ve- 
suvius. Its  angles  pretty  nearly  correspond  with  those  of  chry- 
soberil ;  but  its  cleavage  perpendicular  to  the  axis,  which  is  ex- 
tremely distinct  in  Forsterite,  has  not  been  observed  in  that  mi- 
neral. 


*  Ligurite,  after  Liguria,  the  country  in  which  it  is  found. 
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CONDRODITE* 

Condrodite,  Berzelius,    Brucite,  Gibhs,    Hemi-prismatlc  Chrysolite,  M. 
Maclureite,  Seyhert. 


Pargas. 

New  Jersey. 

Magnesia 

5400 

54.00 

Silica 

3800 

32-66 

Oxide  of  iron 

510 

2-33 

Alumina 

1-50 

000 

Potash 

0-86 

2-11 

Fluoric  acid 

000  D'Ohsson. 

4'09  Seybert 

Sp.  Gr.  315  to  3-25.    H.  =  6-5. 

This  mineral  occurs  massive,  and  in  small  grains,  having  oc- 
casional, but  not  very  decided  appearances  of  regular  external 
form,  and  crossed  by  nearly  parallel  refts,  of  which  the  surfaces 
have  a  somewhat  pearly  lustre.  No  decided  marks  of  regular 
internal  structure  are  discernible  in  them ;  but  the  massive  of 
Pargas  is  divisible  into  apparently  rhombic  prisms  ;  and  that  of 
New  Jersey  is  described  by  Cleaveland  as  occurring  in  rhombic 
prisms  of  124®  and  SS'^,  with  dihedral  terminations.  The  colour 
is  wax-yellow,  or  brown ;  it  is  translucent ;  yields  to  the  knife 
with  difficulty ;  and  by  friction  acquires  a  resinous  electricity. 

Before  the  blowpipe  it  is  infusible,  but  loses  its  colour ;  with 
borax  it  fuses  slowly  but  completely,  into  a  transparent  glass, 
tinged  by  iron.  The  brown  varieties  act  slightly  on  the  magnet  ; 
not  affected  by  acids. 

The  largest  and  most  crystalline  masses  occur  at  Newton  in 
New  Jersey,  and  Amity  and  Edenville  in  New  York,  accom- 
panying graphite  in  granular  carbonate  of  lime.  It  is  also  found 
massive,  and  in  grains,  associated  with  pargasite  at  Pargas  in 
Finland ;  and  at  Gulsjo  and  Aker  in  Sweden. 


HUMITE.t 

Bournon, 

It  occurs  in  very  small  crystals,  which  are  of  a  yellowish  or 
deep  reddish-brown  colour ;  and  transparent  or  translucent ;  with 
a  shining  lustre.  The  crystals  are  modified  in  an  extraordinary 
degree ;  their  primary  form  may  be  considered  as  being  a  right 
rhombic  prism  of  60**  and  120®,  but  they  yield  to  cleavage  paral- 

*  Condrodite,  from  its  occurring  in  grains.  Brucite,  in  honour  of  the 
late  Professor  Bruce  of  New  York.  Maclureite,  in  honour  of  Mr 
Maclure. 

t  Humite,  in  honour  of  Sir  Abraham  Hume. 
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lei  only  to  its  shorter  diagonal  (i.  e.  to  the  plane  h  of  the  follow- 
ing figure).  Before  the  blowpipe  it  becomes  opake,  but  does  not 
fuse ;  and  with  borax  affords  a  clear  glass. 


M  on  M 

.120*  OC 

F  on  M  or  M 

90  00 

fork.. 

90  00 

M  on  h 

.120  00 

^ d 

118  12 

Mor/.. 

.150  00 

P  on  c  1 

.144  1 

—  —  c  2...... 

.153  45 

h  on  a 

.  90  00 

.^  d  1 

.101  50 

d2 

.103  42 

d3 

.112  45 

h  ondA 119*'24' 

db 121    45 

d6 125   30 

dl 129   46 

d% 121   20 

d9 124      2 

(il0....136   16 

d  11....157    20 

^3 100    40 

g2 103   40 

^1 115    15 

%\ 133   36 


h    oni2    ....140°  56' 

13 143   20 

clond  1 155     2 

db 159    10 

dl 159   30 

d  1  on  ^3 116   25 

i  12  on  (^  8....163  22 

^3....131    15 

6  2  on  ^3 143  f  15 

I  1  on  M 137   00 

/on 'a 115   10 


It  is  found  on  Monte  Somma,  with  brownish  mica,  pleonaste, 
and  other  volcanic  minerals ;  the  crystals,  though  minute,  being 
extremely  distinct. 


TAUTOLITE. 

Breiihaupt, 
Sp.  Gr.  3-865.     H.  =  6-5- 


-7-0. 


Opake,  and  of  a  velvet-black  colour,  with  a  vitreous  lustre, 
and  grey  streak.  Cleavage  only  in  traces,  and  interrupted. 
Fracture  conchoidal,  uneven.  Very  brittle.  Before  the  blow- 
pipe it  melts  into  a  black  scoria,  which  acts  on  the  magnet ;  and 
with  borax  forms  a  clear  green  glass :  with  solution  of  cobalt  it 
presents  a  blue  colour ;  and,  on  the  whole,  appears  to  be  a  sili- 
cate of  the  protoxide  of  iron,  combined  with  a  silicate  of  mag- 
nesia. 

It  occurs  in  volcanic  felspar  at  the  lake  of  Laach,  near  Bonn 
on  the  Rhine. 
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SERPENTINE* 

Ophite,  L. 

Has  been  divided  into  noble  and  common  serpentine,  a  distinc- 
tion which  it  is  not  very  easy  to  draw.  The  term  noble  applies 
to  such  varieties  as  have  an  imiform  green  colour,  and  are  trans- 
lucent, and  fit  for  cutting ;  while  common  serpentine  has  a  more 
earthy  texture,  is  less  impalpable,  and  often  contains  admixtures 
of  foreign  matter. 


Fahlun.         ^ 

Ueudomorphoui^ 
Snarum. 

Magnesia 

38-68 

40-64 

41-66 

Silica 

42-50 

41-95 

42-97 

Alumina 

1-00 

0-37 

0-87 

Lime 

0-25 

0-00 

0-00 

Oxide  of  iron 

1-50 

212 

2-48 

Oxide  of  manganese  0*62 

0-00 

0-00 

Oxide  of  chrome 

0-25 

0-00 

0-00 

Water                      15-20 
Carb.  acid  and  bitum.  0*00  John. 

11-68 
3-42  Lychn< 

1 12-02  Hartw. 

Sp.  Gr.  2-5  to  2-56.     H.  =  3-0. 

Colour  commonly  dark  green,  passing  into  yellow  and  grey. 
Translucent  or  opake,  with  a  slightly  resinous  lustre.  Fracture 
conchoidal  or  splintery ;  is  occasionally  somewhat  unctuous  to 
the  touch,  and  yields  easily  to  the  knife  ;  but  it  neither  adheres 
to  the  tongue  nor  is  scratched  by  the  nail.  It  loses  its  water, 
and  hardens,  on  exposure  to  heat ;  before  the  blowpipe  the  thin 
edges  may  be  fused  into  an  enamel ;  with  borax  it  melts  slowly 
into  a  greenish  transparent  glass. 

Dark-green  opake  crystals  of  this  substance  have  been  met 
with  in  die  Fassa  valley,  Tyrol ;  their  form,  however,  is  gene- 
rally so  indistinct  that  a  few  only  of  the  faces  can  be  traced. 
Crystalline  varieties  of  a  blackish-green  colour,  sometimes  of 
considerable  dimensions,  occur  at  Amity,  New  York,  disseminat- 
ed through  limestone  with  black  spinel  and  ilmenite.  At  Sna- 
rum in  Norway  it  is  found  in  greenish-grey  masses,  which  con- 
tain large  and  perfect  pseudomorphous  crystals.  Noble  serpen- 
tine occurs  at  Fahlun  and  Gulsjo  in  Sweden,  in  the  Isle  of  Man, 
the  vicinity  of  Portsoy  in  Aberdeenshire,  in  Corsica,  Silesia, 
Saxony,  &c. 


•  Serpentine  and  Ophite,  from  the  Latin  and  Greek,  in  allusion  to 
the  spotted  or  variegated  appearance, — like  the  skin  of  a  snake, — ^which 
it  frequently  presents. 
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Common  serpentine  is  frequently  traversed  by  veins  of  asbes- 
tus,  and  occurs  in  masses  and  beds  in  primitive  rocks  in  the 
Shetland  Isles,  at  the  Lizard  in  Cornwall,  in  Redmont,  Saltz- 
burg,  and  elsewhere  on  the  continent. 


SOAP-STONE. 
Speckstein,  W.    Talc  Steatite,  H. 

The  soap-stone  of  Cornwall  consists  of  45  silica,  9*25  alumina, 
24r75  magnesia,  0-75  potash,  1  oxide  of  iron,  and  18  water — ^ 
Klaproth.  It  is  found  massive,  and  nearly  white  or  of  a  grey 
colour,  sometimes  with  a  tinge  of  yellow,  and  mottled  with  green 
or  purple ;  when  first  raised  it  may  be  kneaded  like  dough,  but 
by  exposure  loses  a  part  of  its  moisture,  and  is  then  translucent 
on  the  edges,  yielding  to  the  nail,  and  possessing  an  unctuous 
feel ;  hence  its  name. 

It  occurs  in  a  vein  of  serpentine  at  the  Lizard  Point  in  Corn- 
wall, where  it  sometimes  presents  the  appearance  of  passing  into 
asbestus*  It  is  used  in  the  manufacture  of  porcelain,  at  Swansea 
in  Wales ;  and  is  also  found  near  the  Cheesewring,  at  St  Cleer 
in  Cornwall. 

It  is  commonly  classed  with  steatite,  but  is  much  softer.  In 
the  composition  of  steatite  no  alumina  has  been  detected,  and  it 
is  infusible,  whereas  soap-stone  fuses  into  a  white  enamel.  It 
sometimes  includes  veins  of  asbestus. 

1.  Steatite.*     Speckstein,  W.     Talc  Steatite,  H. 

Silica  59-5  50-60 

Magnesia  30-5  28-83 

Oxide  of  iron  2-5  2-59 

Water  5'5  Klaproth.  15-00  Dewey. 

Sp.  Gr.  2-65. 

Steatite  presents  various  shades  of  white,  grey,  yellow,  green, 
and  red,  and  is  met  with  only  massive  ;  the  distinctly  pronounced 
crystals,  which  occur  imbedded  in  a  massive  variety  of  the  same 
mineral  at  Gopfersgriinn  in  Bayreuth,  being  pseudomorphous  of 
the  common  variety  of  quartz,  or  occasionally  of  calcareous  and 
pearl  spars.  It  has  generally  an  unctuous  feel;  yields  to  the 
nail,  but  does  not  adhere  to  the  tongue  ;  fracture  splintery,  some- 
times slaty  ;  somewhat  translucent  on  the  edges ;  hardens  before 
the  blowpipe,  and  becomes  black,  but  is  infusible. 

Steatite  is  found  in  considerable  masses,  or  in  beds  or  veins, 


*  From  a  Greek  word,  signifying  soap,  in  allusion  to  its  greasy  feel 
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in  some  primitive  mountains.  It  is  most  common  in  serpentine. 
At  Freyberg  in  Saxony  it  occurs  in  tin  veins,  accompanied  by 
or  mingled  with  mica,  asbestus,  quartz,  and  occasionally  native 
silver,  &c.  It  abounds  in  the  principality  of  Bayreuth,  and  is 
also  found  in  Bohemia,  Norway,  Sweden,  and  France ;  in  the  west- 
ern part  of  Massachusetts,  in  New  Hampshire,  Vermont,  and 
Rhode  Island ;  in  the  Isle  of  Anglesey  ?  at  Portsoy,  in  Aber- 
deenshire, in  serpentine  ;  in  the  Isle  of  Skye,  and  others  of  the 
Hebrides,  in  wack^ ;  and  in  Fifeshire,  of  a  sky-blue  colour,  with 
limestone. 

The  white  varieties,  or  those  which  become  so  by  calcination, 
are  employed  in  the  manufacture  of  porcelain;  others  are  used  for 
fuUing.  The  Arabs,  according  to  Shaw,  use  steatite  in  their  baths 
instead  of  soap,  to  soften  the  skin ;  and  Humboldt  states  that 
the  Otomaques,  a  savage  race  inhabiting  the  banks  of  the  Orono- 
ko,  are  almost  entirely  supported  during  three  months  of  the  year 
by  eating  a  species  of  steatite,  which  they  first  slightly  bake,  and 
then  moisten  with  water. 

2.  PotsTONE.  Topfstein,  W.  Talc  oUaire,  H.  Pierre  ol- 
laire,  Br.  Serpentine  ollaire,  Bt.  Is  a  coarse,  indistinctly  granu- 
lar variety  of  indurated  talc,  having  a  greenish-grey  or  leek- 
green  colour,  with  a  glistening  or  pearly  lustre.  Contains  silica 
49'01,  magnesia  30*20,  alumina  6*08,  protoxide  of  iron  1140, 
water  ir2 — Variety  from  Sweden  by  Thomson. 

Potstone  is  plentifully  found  at  Chiavenna,  in  the  Valteline  ; 
at  Como,  in  Lombardy ;  and,  generally  speaking,  in  serpentine 
countries;  in  Norway,  Sweden,  Finland,  and  Greenland.  Its 
united  properties  of  infusibility,  softness,  and  tenacity,  admit  of 
its  being  readily  turned  on  the  lathe  ;  from  time  immemorial  it 
has  been  formed  into  vessels*  in  the  Valais  and  Grisons,  and  Pliny 
describes  it  as  being  used  in  like  manner  in  his  time. 


NEPHRITE. 

Uncleavable  Nephrite    Spar,  Haid.     Nephrite,  Common  Jade,  Axe 
Stone,  J.    Jade  Nephritique,  H. 

Contains  magnesia  31*00,  silica  50'50,  alumina  10*00,  oxide  of 
iron  5'50,  oxide  of  chrome  0*05,  water  2*76 — Kastner. 
Sp.  Gr.  2-9— 3-0.     H.  =  70. 

Nephrite  occurs  in  masses  of  a  leek-green  colour,  passing  into 
grey  and  greenish -white ;  is  translucent  on  the  edges  ;  extreme- 
ly tough ;  fracture  coarse-splintery.  Per  se  before  the  blowpipe 
it  is  infusible,  but  becomes  white ;  and  with  borax  forms  a  trans- 
parent glass. 

•  Whence  the  name  of  Potstone. 
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It  occurs  in  the  Hartz,  in  Corsica,  in  China,  and  in  Egyipt ; 
also  in  New  Zealand,  and  other  islands  in  the  Pacific,  where  it 
is  made  into  hatchets  and  instruments  of  war. 


NEMALITE. 

Nemalite,  NuttaU.    Siliceous  Hydrate  of  Magnesia,  Thomson, 

Contains  Magnesia  51*72 

Silica  12-57 

Peroxide  of  iron         5*87 
Water  29-67  Thomson. 

Sp.  Gr.  2-35.  Scratched  by  the  nail. 
Composed  of  elastic  fibres,  easily  separable,  and  bearing  a 
striking  resemblance  to  the  fibres  of  amianthus.  Colour  white, 
with  a  slight  shade  of  yellow.  Opake.  Becomes  brown  on  ex- 
posure to  red  heat,  and  gives  off  water.  Is  soluble  with  effer- 
vescence in  nitric  acid,  with  the  exception  of  a  little  silica. 

This  mineral  was  discovered  by  Mr  Nuttall,  in  serpentine 
veins,  in  New  Jersey. 


MARMOLITE. 

^[armolite,  NuUatt,    Magnesie  Hydrat^e 

1  Siliceuse,  Levy. 

Magnesia 

46-0 

41-25 

Silica 

360 

41-67 

Water 

15-0 

13-80 

Lime 

2-0 

0-00 

Oxide  of  iron 

0-5 

1-64 

Bitumen  and 
Carbonic  acid 

1    0-00  Nuttall. 

1-37  LychnelL 

Sp.  Gr.  2-41—2-47.     Scratched  by  the  knife. 

This  mineral  occurs  in  grey  and  green  translucent  or  opake 
masses,  which  have  a  columnar  or  foliated  texture.  Lustre 
pearly.  Cleavage  in  two  directions,  parallel  to  the  sides  of  an 
oblique  four-sided  prism ;  one  of  them  obtained  with  facility. 

It  decrepitates  and  hardens  before  the  blowpipe,  separating  into 
feathery-like  masses,  but  does  not  fuse ;  and  in  the  matrass  yields 
water.     With  nitric  acid  it  forms  a  gelatinous  paste. 

Marmolite  occurs  associated  with  hydrate  of  magnesia  in  ser- 
pentine veins  at  Hoboken,  in  New  Jersey ;  and  in  the  Bare 
Hills  near  Baltimore,  United  States. 
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PICROLITE. 
Pikrolith,  L. 


Magnesia 
Silica 
Water 

Protoxide  of  iron 
Carbonic  acid 


38*80  33*44 

40*04  40*98 

9*08  12*86 

8*28  8*72  ' 

4*70  Almroth.       1*73  Lychnell. 
H.  =  3*5— 40. 

Massive  or  fibrous,  with  a  radiated  structure.  Colour  leek- 
green,  passing  into  yellow.  Translucent  on  the  edges.  Streak 
somewhat  shining.  It  colours  glass  of  borax  green ;  but  the 
colour  disappears  on  cooling.  This  mineral  occurs  in  irregular 
veins  at  the  Taberg  of  Smaland  in  Sweden,  traversing  beds  of 
magnetic  iron  ore,  and  associated  with  calc-spar  and  serpentine. 
It  is  mentioned  also  from  Reichenstein  in  Silesia.  It  was  de- 
scribed and  named  by  Hausmann.     {Manual) 


PICROSMINE. 

Picrosmine,  Haid.    Fikrosmin,  L. 

According  to  Beudant  it  is  a  tri-silicate  of  magnesia  combined 
with  a  hydrate  of  magnesia.  Magnesia  33*34,  silica  54*88,  prot- 
oxide of  manganese  0*42,  protoxide  of  iron  1*39,  water  7*30 — 
Magnus.     Sp.  Gr.  2*58—2*66.     H.  =  2*5—3*0. 


»  on  i  contiguous.....!  17**  49^ 
*  on  *  over  T 126°  62' 


Primary  form  a  rectangular  four- sided  prism.  Principal 
cleavage  parallel  to  M.  Colour  greenish-white,  sometimes  dark 
green  ;  nearly  opake.  Lustre  pearly  on  M ;  inclining  to  vitre- 
ous on  the  other  faces.  Streak  white  and  dull ;  very  sectile. 
Before  the  blowpipe  it  does  not  melt,  but  gives  out  water,  be- 
comes first  black,  then  white  and  opake,  and  acquires  a  hardness 
equal  to  5*0.  It  is  soluble  in  salt  of  phosphorus,  with  the  excep- 
tion of  a  silica  skeleton ;  and  when  heated  with  solution  o^  co- 
balt it  assumes  a  pale  red  colour. 
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The  only  known  locality  of  picrosmine  is  the  iron  mine  of  En- 
gelsburg,  near  Presnitz  in  Bonemia,  where  it  is  associated  with 
magnetic  iron  ore.  In  external  appearance  it  resembles  asbes« 
tusy  but  was  distinguished  by  Haidinger,  who  named  it  picro»> 
mine,  from  «7x^o;,  bittery  and  o<r^]),  smeU^  in  allusion  to  the  bitter 
and  argillaceous  odour  which  it  exhales  when  moistened. 


ZIRCON. 


Zirconia 
Silica 
Oxide  of  iron 

1. 


Pyramidal  Zircon,  M. 

Combination  of  zirconia  and  silica. 
Zirconite*  Hyacinth,  Jargoon^  Ceylon. 

69-0  7O0  660 

26-5  250  310 

0-5  Klaproth.      0*5  Klaproth.     20  Vauq. 
Sp.  Gr.  4-5— 4-7.     H.  =  7-5, 


2. 


3. 


4. 


^  f 

is      ^ 

y      \. 

y 

Fig.  I,  the  primary  octahedron.  Fig.  2,  the  same  having  its  lateral 
solid  angles  replaced.  Fig.  3  is  the  same  as  fig.  2 ;  but  the  replace- 
ment of  its  angles  is  so  considerable  as  to  give  to  the  crystal  the  form  of 
a  quadrangular  prism  terminated  by  four-sided  pyramids  ¥rith  rhombic 
planes.  Fig.  4 ;  in  this,  the  edges  formed  by  the  meeting  of  two  pyra. 
mids  of  the  primary  octahedron  are  also  replaced.  Fig.  5  shows  the 
solid  angles  rormed  by  the  meeting  of  the  prism  and  pyramid,  replaced 
each  by  two  planes. 


n 


.95**  W 


Pon  Pi  or  P'onP'\ 
over  the  summit  j  * 

PonP' 123  15 

P  onn  or  P'  on  n' 132  10 

PorP'one 118  12 

Pono 163  15 

P  on  A  or  P'  on  h' 160  12 

honh 147  12 

h  or  h'Qn  e 147  60 

honh 133  00 

eont^ 90  00 

nonn' 90  00 

n  or  fi'  on  c 135  00 

A  on  n  or  h'  on  n* 148  17 

n  on  0 159  35 
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The  primary  form  is  an  obtuse  octahedron,  with  a  square  base, 
which  occurs  only  among  the  opake  brown  crystals ;  its  angles, 
taken  by  the  reflective  goniometer,  on  natural  planes,  are  84® 
2<y  and  95®  W,  The  crystals  of  this  substance  resemble  in  a  re- 
markable degree  those  of  the  oxide  of  tin,  which  also  have  for 
their  primary  form  a  flat  octahedron :  they  are  doubly  refrac- 
tive when  translucent,  are  harder  than  quartz,  and  their  lustre  is 
adamantine.  Zircon  is  infusible,  and  is  not  acted  upon  by  acids, 
but  it  sometimes  loses  its  colour  on  exposure  to  heat. 

Zircon  is  divided  into  three  sub-species — Hyacinth,  Jargoon 
and  Zirconite. 

1.  The  Hyacinth  presents  various  shades  of  red,  passing  into 
orange-red ;  it  is  transparent  or  translucent ;  its  structure  is  la- 
mellar, yielding  to  cleavage  parallel  both  to  P  and  n  of  the  above 
figure.  Its  cross  fracture  is  conchoidal,  with  a  vitreous  lustre. 
Before  the  blowpipe  alone  it  is  invisible,  but  with  borax  melts 
into  a  diaphanous  glass.  The  hyacinth  is  commonly  found  in 
grains  or  rolled  masses  in  the  beds  of  rivers.  It  occurs  in  the 
brook  Expailly,  in  Auvergne ;  at  Ohlapian  in  Transylvania ;  near 
Billin  in  Bohemia  ;  and  in  the  alluvial  deposits  of  Ceylon ;  occa- 
sionally also  imbedded  in  volcanic  tuff  in  Auvergne ;  at  the  Laach- 
ersee  near  Bonn  ;  and  at  Vesuvius. 

2.  Th«  Jargoon  occurs  in  small  transparent  or  translucent  pris- 
matic crystals  (fig.  3),  of  a  grey,  yellow,  or  brown  colour,  having 
frequently  a  smoky  tinge.  It  is  found  in  the  sands  of  certain 
rivers  in  Ceylon,  with  spinel,  sapphire,  and  iron  sand. 

3.  The  Zirconite^  occurs  in  reddish-brown  and  nearly  opake 
prismatic  crystals  (figs.  4  and  5).  Of  these,  magnificent  specimens 
occasionally  as  large  as  a  walnut  are  found  at  Miask  in  Siberia ;  at 
Bunkum  in  South  Carolina ;  at  Kitiksut  in  Greenland  ;  and  in 
the  zircon  syenite  of  Frederickswarn  in  Norway.  In  smaller  crys- 
tals it  is  found  in  several  granite  and  gneiss  rocks,  as  at  the  Sau- 
alp  in  Carinthia ;  in  New  York  coimty ;  at  Scalpay  in  the  Isle  of 
Harris;  and  elsewhere. 

The  varieties  of  zircon  are  cut  and  polished  by  the  lapidary, 
but  in  general  are  not  greatly  esteemed :  the  hyacinth  often  ex- 
hibits a  brilliant  colour  when  set  as  a  gem,  but  it  w^nts  dimen- 
sions. 


*  Zirconite,  from  its  containing  the  earth  Zirconia. 
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OSTRANITE.* 

BreithaMft. 

Sp.  Gr.  4-3^—4-4.    H.  between  4*0  and  60. 
Four-sided  prism  surmounted  by  a  four-sided  pyramid. 


T>  ,x«  T>  /  ^«  adjacent  angles  \  128**  14' 
*^  ^°  *^  t     o^  ^^«  pyramid...  f  133  42 

1  ^   »  /  the  adjacent  angles  7 
'  ^  't     of  the  prism..:....  S 


96  00 
84  00 


This  mineral  bears  considerable  resemblance  to  zircon,  both  in 
form  and  appearance  ;  its  angle  however  differs.  Its  colour  is 
dove-brown  ;  lustre  vitreous ;  streak  inclining  to  pale  grey ;  very 
brittle.  It  does  not  fuse  before  the  blowpipe,  but  its  colour  be- 
comes paler ;  with  borax  it  melts,  though  with  difficulty,  into  a 
transparent  glass.    Insoluble  in  nitric  acid. 

Locality — Norway,  and  supposed  to  belong  to  the  zircon  syenite 
of  Frederickswarn.      It  is  a  very  rare  mineral. 


EUCLASE. 
Prismatic  Emerald,  M.    Euclase,  H. 

Combination  of  glucina,  silica,  and  alumina.  Glucina  21*78, 
silica  43*22,  alumina  30*56,  oxide  of  iron  2*22,  and  oxide  of 
tin  0*70 — Berzelius. 

Sp-Gr.306.    H.  =  7*5. 

It  occurs  in  crystals  which,  when  held  in  one  direction,  may 
be  termed  prismatic ;  the  prism  sometimes  appearing  rectangu- 
lar, sometimes  rhombic,  and  variously  modified  and  terminated. 
The  principal  cleavage  is  highly  perfect,  and  easily  obtained,f 
parallel  to  the  plane  P  of  the  following  figures :  it  cleaves  also 
parallel  to  M  and  T  ;  which,  together  with  the  measurements, 
and  the  nature  of  the  modifying  planes,  prove  the  primary  form 
to  be  a  right  oblique-angled  prism.     The  planes  P  and  T,  and 

*  Ostranite,  named  by  Breithau^it,  from  the  goddess  Ostra. 
t  Euclase,  from  the  Greek,  signifying  easily  broken ;  in  alhision  to 
this  circumstance. 

E 
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the  intermediate  planes  (which  at  first  sight  appear  only  as 
striae),  are  those  of  the  apparent  prisms  of  the  crystals,  which 
usually  are  attached  to  the  matrix  at  M,  or  the  opposite  plane. 
It  is  either  colourless  and  nearly  transparent,  light  green  of  va- 
rious shades,  or  bluish-green  ;  fracture  conchoidal,  with  a  splen- 
dent vitreous  lustre.  Very  fragile ;  possesses  double  refraction, 
and  becomes  electric  by  friction  or  pressure,  a  property  which 
it  retains  for  many  hours.  Before  the  blowpipe  it  becomes  opake, 
and  then  melts  on  the  edges  into  a  white  enamel ;  with  borax  it 
fuses  slowly  into  a  transparent  colourless  glass.  Not  affected 
by  acids. 


PonMorT 90**  00' 

MonT 130  62 

T  on  6  1 98  50 

6  2 100  10 

P  on  cl 124  30 

d 124  24 

cl 122  28 

c2 121  30 

c3 120  10 

cA 116  05 

cb 112  60 

c6 Ill  60 

c7 109  40 

c8 108  46 

c9 107  20 

clO 106  22 

ell 106  14 


Pone  12 103°  38' 

c  13 100  60 

h  1 123  10 

6  2 108  24 

bl 130  10 

b2 112  60 

b3 139  18 

6  Ion  6  2 165  18 

6  2  on  6  2' 143  32 

b  1  onb2 162  20 

b2on  b3 169  45 

b2on  6  1 143  20 

<f  ond 106  20 

e  1  on  d 140  00 

b  1 148  10 

6  1 116  20 


The  above  figures  represent  the  planes  of  some  crystals  in  the 
possession  of  H.  J.  Brooke,  from  which  Mr  Phillips  obtained  the 
accompanying  measurements  by  the  reflective  goniometer. 

Euclase  was  first  found  in  Peru,  in  small  quantity ;  and  has 
since  been  brought  from  Capao,  in  the  mining  district  of  Villa 
Ricca  in  the  Brazils.  Its  matrix  is  described  as  chloritic  slate, 
resting  on  sandstone,  but  it  is  principally  known  in  isolated  crys- 
tals. 
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BERYL*    EMERALD. 

Edler  Beryl,  W,  Emeraude,  H.  Beril  Aij^e-marine,  Bt.  Aquamarine. 
Rhombohedral  Emerald,  M . 


Combination  of  glucina,  silica,  and  alumina, 
Emeraldy  Peru. 


Glucina 
Silica 
Alumina 
Oxide  of  chrome 
Oxide  of  iron 
Lime 


12-50 
68-50 
15-75 

0-30 

100 

0-25 
Klaproth. 


1300 
64-50 
16-00 

3-25 

000 

1-60 
Vauquelin. 


Siberia. 
15-50 
66-45 
16-75 

000 

0-60 

000 
Klaproth. 


Beryl, 

Broddbo. 

1313 

68-35 

17-60 

0-00 

0-72 

000 

Berzelius. 


Berzelius  noticed  also  a  small  portion  of  oxide  of  tantalum. 
Sp.  Gr.  2-76  to  2-73.     H.  =  7-5—8-0. 

The  only  important  difference  between  emerald  and  beryl  is  in 
their  colours ;  which,  since  they  present  an  uninterrupted  series, 
is  altogether  insufficient  for  a  division  of  the  present  species.  The 
emerald  is  emerald-green,  which  it  derives  from  a  small  propor- 
tion of  chrome  ;  all  the  varieties  of  other  colours,  tinged  more  or 
less  yellow  and  blue,  ^r  altogether  colourless,  are  beryl.  Com- 
mon form  the  hexahedral  prism,  which  sometimes  is  deeply  stri- 
ated longitudinally,  and  terminated  by  a  six-sided  pjn-amid,  whose 
summit  is  replaced;  or  the  terminal  edges  and  angles  of  the 
prisms  are  replaced  by  small  planes.  Readily  yields  to  cleavage 
parallel  to  all  the  planes  of  its  primary  form,  the  hexahedral  prism. 
Transparent,  translucent,  or  opake.  Luatre  vitreous.  Fracture 
conchoidal  and  uneven.  Transparent  varieties  become  clouded 
before  the  blowpipe,  and  on  increasing  the  heat,  assume  the  ap- 
pearance of  mother-of-pearl ;  with  borax  it  fuses  into  a  transpa- 
rent colourless  glass. 


P  on  MM  or  M  90°  00' 

MonM^ 120   00 

Pon  a 135    14 

c2 150    10 

c\  oiK/l 179   40 

Mond 150  00 


M 


M 


This  species  occurs  principally  in  veins  traversing  granite,  in 
implanted  crystals,  associated  with  felspar,  topaz,  tin-ore,  &c. ; 

*  Called  Berjllos  by  the  Greeks.     Aquamarine  from  the  Latin,  sea* 
•watery  in  relation  to  its  colour. 
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likewise  in  fractured  crystals  and  rolled  masses  in  secondary  de- 
positories. The  most  splendid  crystals  of  emerald  occur  in  a  vein 
of  magnesian  limestone,  which  traverses  a  hornblende  rock  at 
Muso,  near  Santa  Fe  de  Bogota  in  Granada ;  some  of  these  have 
been  found  exceeding  two  inches  in  length  and  breadth.  Less 
distinct  varieties  occur  at  Mount  Zalora  in  Upper  Egypt,  the 
only  locality  of  emerald  with  which  the  ancients  are  believed  to 
have  been  acquainted ;  at  Cangarjum,  in  the  district  of  Coimbe- 
toor,  in  Hindustan ;  and  imbedded  in  mica  slate  in  the  Heubach 
valley,  Pinzgau  district,  Saltzburg.  Such  varieties  of  beryl  as 
are  clear,  transparent  and  exhibit  brilliant  shades  of  sky-blue,  or 
mountain-green,  are  denominated  by  lapidaries  aqua-marine^  or 
precious  beryl.  They  are  principally  from  the  Brazils,  and  fre- 
quently occur  in  considerable  masses.  Of  the  common  beryl, 
large  hexagonal  pale-green  coloured  translucent  prisms  are  met 
with  in  the  granitic  district  of  Nertschinsk,  and  in  the  Uralian 
and  Altai  ranges  of  Siberia ;  they  have  been  found  exceeding  a 
foot  in  length,  and,  when  divested  of  their  matrix,  appear  deeply 
striated  longitudinally  ^  The  most  remarkable,  however,  in  pomt 
of  size  are  those  from  Acworth  in  New  Hampshire,  which  are  de- 
scribed as  weighing  from  two  to  three  hunared  pounds,  and  as 
measuring  four  feet  in  length.  A  coarse  nearly  opake  variety 
occurs,  both  crystallized  and  in  large  masses,  near  Limoges  in 
France ;  and  imbedded  in  granite  at  Fmbo  and  Broddbo,  near 
Fahlun  in  Sweden  ;  and  others  at  Bodenmais  and  Rabenstein  in 
Bavaria.  Beautiful  crystals  occasionally  two  or  three  inches  in 
length,  and  having  a  peculiar  pale  blue  colour,  occur  in  granite, 
associated  with  topaz,  felspar,  black  quartz,  and  mica,  at  the 
Mourne  Mountains,  County  Down. 


GADOLINITE.* 

Prismatic  Gadolinite,  M. 

Combination  of  y  ttria,  silica,  glucina,  and  the  oxides  of  cerium 
and  iron. 


Karafvet. 

Broddbo. 

Ytterby. 

Yttria                        45-00 

4500          36-54 

bbb 

Glucina                       0-00 

11-60            5-90 

4-5 

Protoxide  of  cerium  19-92 

4-33           14-31 

0-0 

Protoxide  of  iron       1 1-43 

13-59           14-41 

16-5 

Silica                         25-80 

24-33            0-45 

23-0 

Berzelius. 

Thomson.      Connell. 

Ekeberg. 

Sp.  Gr.  4-2  to  4-3 

,     H.  =  6-5—70. 

*  Afler  Gadolin,  its  discoverer. 
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In  imperfect  oblique  rhombic  prisms.  Colour  iron-l)lack,  and 
dull  externally,  internally  black  and  shining ;  its  primary  form 
appears  to  be  an  oblique  rhombic  prism.  Translucent  on  the 
edges,  or  opake.  Cleavage  imperfect.  Fracture  conchoidal. 
Before  the  blowpipe  the  Karafvet  variety  decrepitates,  and  fuses, 
when  strongly  heated,  into  an  opake  pearl-grey  or  reddish  glass ; 
that  from  Ytterby  incandesces  and  loses  its  colour,  but  does 
not  fuse.  With  borax  they  all  melt  readily  into  a  globule,  more 
or  less  tinged  with  iron.  In  heated  nitric  acid  it  loses  its  colour 
and  gelatinizes;. 


MonM' 116«0' 

Fonh 98  0 

hon¥ 120  0 

e  on  f' 120  0 


The  above  figure  represents  a  crystal  in  the  possession  of  Mr  Brooke. 

Its  principal  localities  are  the  quarries  of  Karafvet  and  Finbo, 
near  Fahlun  in  Sweden.  ~  .Both  there,  and  at  Ytterby  near 
Stockholm,  it  occurs  indistinctly  crystallized,  and  in  amorphous 
masses,  which  are  often  encircled  with  a  yellow  crust,  and  are 
imbedded  in  coarse-grained  granite.  It  has  likewise  been  no- 
ticed at  Disko  in  Greenland,  and  imbedded  in  granite  in  Ceylon. 


THORITE. 

BcrzeRm, 

Thorina  57*91,  lime  2*58,  oxide  of  iron  3*40,  oxide  of  man- 
ganese 2*39,  oxide  of  uranium  1*58,  oxide  of  lead  0*80,  silica 
18*98,  water  9*50,  with  minute  proportions  of  magnesia,  potash, 
soda,  and  al  umina — Berzelius.  Sp.  Gr.  4i*63 — 4>*8.  Not  scratched 
by  the  knife. 

Massive  and  compact.  Colour  black.  Streak  dark-brown. 
Fracture  vitreous,  like  that  of  gadolinite.  Before  the  blowpipe 
it  gives  off  water,  and  becomes  yellow,  but  does  not  fuse ;  in  a 
glass  tube  it  exhibits  traces  of  fluoric  acid ;  with  borax  it  forms 
a  glass  coloured  by  iron;  and  in  salt  of  phosphorus  fuses,  with 
the  exception  of  its  silica. 

This  species  was  discovered  by  M.  Esmark,  in  syenite,  near 
Brevig  in  Norway. 

Digitized  by  VjOOQIC 


ALKALINO-EARTHY  MINERALS. 


The  minerals  included  under  this  term  generally  consist,  pri- 
marily, of  earths  in  various  proportions;  they  include  also  some 
portion  of  one  or  more  of  the  alkalies,  giving  them  a  very 
important  chemical  distinction.  iMany  of  them  contain  iron^ 
and  some  of  them  manganese;  which  in  most,  if  not  in  all 
cases,  may  be  considered  as  accessory  rather  than  as  essen- 
tial ingredients. 


MICA.* 
Glimmer,  W.    Mica,  H. 

Recent  optical  investigations  have  pointed  out  to  mineralo- 
gists the  necessity  of  separating  the  varieties  of  mica  which 
possess  only  one  axis  of  double  refraction,  from  those  which 
present  a  double  system  of  rings  when  viewed  through  the  me- 
dium of  polarised  light. 

Rhombohedral  Talc  Mica,  M.  Mica,  A.  Mica  Rhomboed- 
rique,  ou  Mono- Axial,  Necker.  Exhibits  one  axis  of  double  re- 
fraction ; — a  lamina  placed  between  two  polarising  tourmalines 
presents  only  one  system  of  coloured  rings,  traversed  by  a  black 
cross.  Occurs  in  regular  six-sided  prisms,  which  cleave  with 
extreme  facility  In  one  direction,  viz.  perpendicular  to  their 
axis.  Colour  generally  dark  green  or  brown ;  varying  between 
transparent  and  opake.  Lustre  pearly,  often  inclining  to  me- 
tallic on  the  terminal  faces  of  the  prism  ;  streak  white  or  grey  ; 
thin  laminse  are  flexible  and  very  elastic. 

The  varieties  of  this  species  differ  also  from  the  following  in 
composition.  They  generally  contain  several  per  cent,  of  mag- 
nesia, and  afford  no  indications  of  the  presence  either  of  fluoric 
acid,  boracic  acid,  or  lithia,  which  many  of  the  following  do. 

*  Mica,  In  allusion  to  its  property  of  shining. 
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Blacky  Siberia. 

Siberia. 

Potash 

10-0 

7-55 

'.  Silica 

42-5 

42-50 

Alumina 

11-5 

16-05 

;  Magnesia 

9-0 

25-97 

.  Oxide  of  manganese 

20 

0-00 

Oxide  of  iron 

220— Klaproth. 

4-93— Rose, 

Before  the  blowpipe  it  sometimes  fuses  into  a  scoria,  but  go 
nerally  only  becomes  white  and  opake. 

To  this  species  belong  the  dark-coloured  micas  from  Siberia ; 
the  deep-brown,  transparent,  and  perfectly  formed  six-sided 
prisms,  which  occur  in  the  ejected  debris  of  Vesuvius ;  and  the 
black  hexagonal  prisms  from  the  basalts  of  the  Rhine  and  the 
trachytes  of  Hungary.  Its  abundance  in  nature,  however,  bears 
no  proportion  to  the  universal  diffusion  of  the  following. 

Hemi-prismatic  Talc  Mica,  M.  Talc  Mica,  A.  Mica  Pris- 
mati^ue  ou  Di- Axial,  Necker,  Exhibits  two  axes  of  double  re- 
fraction ; — a  lamina  placed  between  two  polarising  tourmalines 
presents  two  systems  of  coloured  rings,  each  traversed  by  a  single 
black  band.  Occurs  in  oblique  rhombic  prisms  of  60^  and  120**, 
which  are  easily  divisible  parallel  to  their  terminal  plane  (P  of 
the  following  figures). 

Primary  form. 


fci^ 


M'on  M 60"  OC 

Pon  M' 98  40 

M 81  20 

/1 135  16 

/2 121  45 

el 114  30 


Ponr2 94' SC 

— .e3  92  66 

k    90  00 

/    100  20 

^1  107     5 

■  g2 83     2 


The  dark- coloured  varieties,  which  contain  most  iron,  fre- 
quently act  on  the  magnet.  Before  the  blowpipe  it  loses  its 
transparency,  but  does  not  fuse,  except  when  lithia  is  in  combin- 
ation, in  which  case  it  melts  with  facility,  and  at  the  moment 
of  fusion  tinges  the  flame  of  a  delicate  red  hue. 


Zinnwald. 

Kimito. 

Potash 

14-50 

4-90 

9-22 

Silica 

47-00 

46-23 

46-36 

Alumina 

2000 

1414 

36-80 

Oxide  of  iron 

15-50 

17-97 

4-53 

Oxide  of  manganese 

1-75 

4-57 

0-00 

Fluoric  acid  and 

water 

0-00 

3-73 

1-81 

Lithia 

0-00 

4-21 

0-00 

Klaproth. 

Gmelin. 
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This  species  is  an  essential  ingredient  of  many  rocks,  espe- 
cially the  oldest  primitive,  as  granite,  gneiss,  mica-slate,  &c. ; 
and  is  often  founa  filling  up  their  fissures,  or  crystallized  in  the 
cavities  of  the  veins  which  traverse  them.  It  also  occurs  in 
sandstones  and  in  schistes.  The  best-known  localities  of  this 
mica  are  Siberia  and  America,  St  Gothard  in  Switzerland,  Par- 
gas  in  Finland,  Arendal  in  Norway,  Rnbo  and  Broddbo  in  Swe- 
den, Zinnwald  in  Bohemia,  Horlberg  in  Bavaria,  Aberdeenshire, 
and  Cornwall. 

According  to  Hatiy,  Muscovy  glass,  which  occurs  in  plates  of 
a  yard  or  more  in  diameter,  in  veins  of  granite  and  micaceous 
schiste,  in  some  parts  of  Russia,  may  be  ^vided  into  laminae  no 
thicker  than  ygoVoo^^  P^'^  ^^  ^°  ^^^^*  ^^  ^^  "^^  ^^^  enclosing 
objects  for  the  solar  microscope,  and  instead  of  glass  in  the  Rus- 
sian ships  of  war,  as  less  liable  to  be  broken  by  the  concussion 
of  the  air  during  the  discharge  of  heavy  artillery :  an  inferior 
kind,  which  is  found  in  Pennsylvania,  is  used  there  instead  of 
window-glass. 

RUBELLANE. 

Contains  potash  and  soda  10,  silica  45,  alumina  10,  oxide  of 
iron  20,  lime  10,  volatile  matter  5 — Klaproth.  Sp.  Gr.  2'5 — 2-7. 
H.  rather  below  3*0.  In  thin  laminae  or  a  reddish-brown  colour, 
which  are  not  flexible.    Exfoliates  in  the  flame  of  a  taper. 

It  occurs  with  mica  and  augite  at  Schima  in  the  Mittelge- 
birge,  Bohemia ;  and  is  considered  by  some  mineralogists  to  be 
a  mica  altered  by  heat. 

MARGARITE.* 

Rhombohedral  Pearl  Mica,  M.      Rhomboidal  Pearl  Mica,  J.      Perl- 
Glimmer,  L. 

Contains  silica  37*00,  alumina  40'50,  oxide  of  iron  4*50,  lime 
8*96,  soda  1*24,  water  1*00 — ^according  to  Dumenil ;  maldng  a 
loss  of  6*80,  and  rendering  a  new  analysis  desirable. 
Sp.  Gr.  30-.31.    H.  =  3-5— 4*5. 

It  occurs  in  thin  crystalline  laminae,  which  intersect  each  other 
in  every  direciioa.  Colour  pale  pearl-grey  passing  into  reddish- 
and  yellowish" white ;  translucent ;  lustre  pearly  on  the  terminal 
faces,  vitreous  on  the  others ;  streak  colourless  ;  cleavage  highly 
perfect  parallel  to  the  base  of  a  six-sided  prism. 

Pearl  mica  is  distinguished  from  the  foregoing  species  by  its 
superior  hardness  and  specific  gravity.  It  is  peculiar  to  primi- 
tive rocks,  being  mixed  with  and  engaged  in  foliated  chlorite  at 
Sterzing  in  the  Tyrol. 

*  Margarite,  from  its  peculiar  pearly  lustre. 
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LEUCITE* 

Leuzit,  W.    Amphig^e,  H.    Trapezoidal  Kouphone  Spar,  M. 

Combination  of  potash,  silica,  and  alumina. 
Vesuvius.  Vesuvius. 

Potash  21-35  21-15 

SiUca  53-75  56'10 

Alumina  24-63— Klaproth.  23-10— Arfwedson. 
Sp.  Gr.  2-48—2-5.  H.  =  5-5— 60. 
Leucite  occurs  in  crystals  whose  planes  are  twenty-four  equal 
and  similar  trapeziums,  apparently  with  joints  parallel  to  the 
rhombic  dodecahedron  and  the  cubei  the  latter  of  which,  being 
the  most  simple  of  the  two,  has  been  adopted  as  the  primary  form. 
Leucite  is  generally  of  a  dirty- white  or  grey  colour,  seldom  red- 
dish-white, and  is  occasionally  somewhat  translucent ;  its  fracture 
is^  imperfectly  conchoidal,  with  a  vitreous  lustre.  Under  the 
blowpipe  per  se  it  is  infusible,  even  in  powder ;  with  borax,  fuses 
slowly  into  a  diaphanous  glass ;  and,  with  soda,  efiPervesces  and 
forms  a  transparent  blebby  glass. 


c  on  e 131M8'  16"  H. 

e  on  &* 

or       J^ 146  26  33. 


€f  on 


The  manner  in  which  this  crystal  is  derived  from  the  cube  will  be  ap- 
parent on  consulting  the  ciystalline  forms  of  Analcime. 

In  the  vicinity  of  Rome,  at  Borghetto  some  miles  to  the  north, 
and  at  Albano  and  Frescati  to  the  south,  some  of  the  older  lavas 
are  so  thickly  studded  with  this  mineral  as  to  appear  almost  en- 
tirely composed  of  it.  Around  Vesuvius  it  occurs  in  large  well-* 
pronoimced  crystals  of  the  above  form ;  and  near  Andemach  on 
the^Rhine  it  is  equally  abundant,  though  in  less  remarkable  indi- 
viduals. 

This  mineral  is  peculiar  in  the  history  of  chemical  discovery, 
from  being  the  first  in  which  Klaproth  observed  the  presence  of 
potash. 


*  Leucite  signifies  a  white  substance :  Amphig^ne,  of  a  double  origin,  in 
allusion  to  its  being  found  both  in  the  earlier  roou  and  in  volcanic  matter. 
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NACRITE. 

Erdiger  Talc,  W.  Talc  Gnmuleux,  H.  Nacrite,  Bt  J.    Scaly  Talc,  H. 

This  mineral  is  composed  of  17'5  potash,  50  silica,  26  alu- 
mina, 1*5  lime,  5  oxide  of  iron,  and  a  small  portion  of  muriatic 
acid — Vauquelin.  Occurs  in  minute  aggregated  scales,  of  a 
silvery-white  or  greenish  colour,  and  presenting  a  glimmering 
pearly  lustre ;  the  mass  is  friable,  very  unctuous  to  the  touch, 
light,  adheres  to  the  fingers,  and  gives  out  an  argillaceous  odour 
when  breathed  on.  It  differs  from  lepidolite  and  chlorite  prin- 
cipally in  respect  of  colour,  and  by  its  analysis  appears  to  be  al- 
lied to  mica. 

It  forms  small  masses'  in  the  cavities  of  primitive  rocks,  and 
in  the  interstices  of  crystallized  quartz ;  and  occurs  in  Piedmont; 
near  Freyberg  in  Saxony ;  and  near  Meronitz  in  Bohemia. 

ANDALUSITE.* 

Andalusit,  W.     Feldspath  Apyre,  H.    Prismatic  Andalusite,  M. 

Combination  of  alumina  and  silica,  with  lime,  potash,  and  the 
oxides  of  iron  and  manganese. 


Herzogau. 

Spain. 

TyroL 

Potash 

0-0 

8-0 

200 

Alumina 

60-5 

52-0 

55-75 

Silica 

36-5 

38-0 

34-00 

Oxide  of  iron 

4-0 

20 

3-37 

Lime 

0-0 

00 

212 

Oxide  of  manganese    0-0  Bucholz.  0-0  Vauq.  3-62  Brandes. 
Sp.  Gr.  316.     H.=  7-5. 

It  occurs'massive,  and  in  slightly  rhombic  prisms ;  it  has  a  lamel- 
lar structure,  with  joints  parmlel  to  the  sides  of  a  rhombic  prism, 
measuring  by  the  reflective  goniometer  88**  40'and  91°  20^  on  the 
cleavage  planes.  It  has  a  grey  or  reddish  colour,  sometimes  purp- 
lish-red, and  is  translucent  on  the  edges  or  opake.  It  is  infusible 
before  the  blowpipe  alone  ;  with  borax  fuses  with  extreme  diffi- 
culty, and  only  when  reduced  to  powder,  into  a  transparent  colour- 
less glass.     Not  affected  by  acids. 

In  the  Linsenz  valley  above  Inspruck  in  the  Tyrol,  where  it 
occurs  in  very  large  crystals,  this  species  is  accompanied  with 
another  which  presents  the  same  form,  and  has  hence  been  taken 
for  grey  andalusite.  The  crystals  of  this  substance  are  however 
certainly  pseudomorphous,  their  hardness  amounting  only  to  5*0, 
while  their  specific  gravity  exceeds  3-5. 

*  Andalusite,  from  Andalusia  in  Spain,  where  it  was  first  found. 
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MonM 91°  20 

P  onMorM'....  90*00> 

c 140  00 

c    on  d 145  00 

g  ong 125  00 


Andalusite  belongs  to  primitive  countries.  It  was  first  found 
in  Andalusia  in  Spain ;  and  latterly  also  near  Braunsdorf  in  Saxony ; 
at  Guldenstein  in  Moravia ;  in  Bavaria ;  at  Forez  in  France ;  at 
Westford  in  the  United  States ;  at  Botrifney  in  Banffshire  im- 
bedded in  gneiss ;  and  in  mica-slate  at  Killiney,  County  Dublin. 
The  chiastolite  or  made  is  by  some  mineralogists  united  with  this 
species. 


BUCHOLZITE.* 

Brandes. 
Combination  of  alumina  and  silica. 


Tyrol. 

America. 

Potash                 1-5 

000 

Alumina           50*0 

52-92 

Silica                46-0 

46-40 

Oxide  of  iron     2*3 — Brandes. 

traces — Thomson 

Sp.  Gr.  319.     H.  about  60. 

This  mineral  is  amorphous,  spotted  white  and  black,  with  a 
glistening  lustre,  which  is  waxy,  pearly,  or  vitreous ;  separating 
into  fibres,  especially  in  the  black  part,  but  in  the  white  and 
grey  the  texture  is  often  with  difficulty  perceivable.  The  cross 
fracture  is  occasionally  conchoidal.  A  tendency  to  a  lamellar 
structure  is  said  to  have  been  observed,  the  cleavage  indicating 
some  analogy  with  that  of  felspar.  The  fragments  are  mostly 
wedge-shaped  and  sharp,  and  when  thin  are  slightly  translucent. 
It  scratches  glass,  but  is  scratched  by  quartz. 

It  was  only  known  from  Fassa-thal  in  the  Tyrol,  where  it  was 
noticed  by  its  analyst  Dr  Brandes,  until  Dr  Thomson  published 
his  description  of  the  American  variety  from  Chester  on  the 
Delaware. 


*  So  named  in  honour  of  Bucholz  the  chemist. 
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PHILLIPSITE. 

Lime^Harmotome,  ConncU.    Staurotjpous  Kouphone  Spar,  M. 

Contains  potash  7*50,  silica  48*02,  alumina  22'61,  lime  6*56, 
water  16*75— Variety  from  Marburg,  by  Gmelin. 
Sp.  Gr.  2*0— 2*2.    H.  =  4*5. 

Has  been  observed  only  in  macles  of  the  following  form. 


cone 177*28' 


In  white  translucent  or  opake  crystals,  having  much  the  as- 
pect of  Harmotome ;  cleavage  imperfect.  It  occurs  with  gmelin- 
ite  in  the  island  Magee,  Coimty  Antrim,  in  minute  flesh-red 
coloured  crystals,  coating  cavities  of  amygdaloid ;  in  large  trans- 
lucent crystals  in  the  same  description  of  rock,  at  the  Giant's 
Causeway  in  Ireland ;  forming  groups  or  sheaf-shaped  aggrega- 
tions at  Capo  di  Bove  near  Rome ;  at  Aci  Reale  on  the  eastern 
coast  of  Sicily ;  at  Marburg  in  Hessia ;  at  Lowenstein  in  Silesia ; 
and  among  the  lavas  of  Vesuvius.    (  Manual,) 


APOPHYLLITE.* 

Fishaugenstein,   Albin,  W.     Apophyllite,  H.    Ichthyophthalmite. 
Pyramidal  Kouphone  Spar,  M. 

Combination  of  potash,  silica,  lime,  and  water. 


Uton.         Faroe. 

Fassa. 

Karasrat  in 
GreenlaikL 

Oxahveriie, 
Iceland. 

Potash 

5*26          5*37 

5*14 

5*31 

4-18 

Silica 

52*90        5238 

59-86 

51*86 

50*76 

Lime 

25*20        24*98 

25*20 

25*22 

22*39 

Water 

16*00        16*20 

1604 

16*90 

17*36 

Fluoric  acid 

00-82          0*00 

0-00 

OOO 

traces. 

Berzelius. 

Stromeyer. 

Turner. 

Sp.  Gr.  2*3—2*5. 

H.= 

4*5— 50. 

•  Apophyllite,  probably  from  its  exfoliating  before  the  blowpipe. 
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Apophyllite  occurs  in  square  prisms  whose  solid  angles  are 
sometimes  replaced  by  triangular  planes,  which  by  a  deeper  re- 
placement assume  the  form  of  rhombic  planes ;  the  structure  is 
lamellar ;  cleavage  highly  perfect  parallel  to  all  the  planes  of 
its  primary  form,  but  most  readily  per];>endicular  to  its  axis ; 
fracture  uneven.  Colour  white  or  greyish,  sometim^  with  a 
green  or  reddish  tinge ;  transparent,  translucent,  or  op^e ;  the 
lateral  planes  of  the  prism  have  a  shining  lustre ;  the  terminal 
are  pearly.  It  becomes  feebly  electric  by  friction.  It  exfoliates 
before  the  blowpipe,  intumesces,  and  ultimately  fuses  into  a 
white  blebby  glass ;  with  borax  it  melts  readily  into  a  transpa- 
rent globule ;  m  nitric  acid  it  separates  into  flakes,  and  when  re- 
duced to  powder  becomes  gelatinous  and  translucent. 


Primary. 


P  on  M  or  M' 90*  OC 

M  on  M' 90  00 

P  on  a  or  a! 120    5 

M  on  a\ 

or       \ 128  20 

M'  on  df) 

a  on  of 104  18 


The  most  splendid  crystallized  varieties  of  apophyllite  occur 
coating  the  cavities  of  amygdaloid,  associated  with  calcedony, 
stilbite,  chabasie,  &c.  in  Greenland,  Iceland,  the  Faroe  Islands, 
and  at  Poonah  in  Hindustan.  The  peculiar  pearly  lustre  of  the 
crystals  is  one  of  the  most  decidea  characters  of  the  species, 
and  has  obtained  for  it  the  denomination  of  Ichthyophthalmite, 
ox  JUh-eye  stone,  from  the  Greek.  At  Andreasberg  it  is  found 
in  silver  veins  traversing  grauwacke-slate;  in  the  Bannat  associ- 
ated with  wollastonite ;  and  at  Oberstein  occupying  the  cavities 
of  agate  balls.  Foliated  apophyllite  occurs  in  the  iron  mine  of 
Uton  in  Sweden,  and  along  with  analcime  in  trap  at  the  Seisser 
Alp,  Tyrol ;  at  the  former  almost  transparent,  at  the  latter  white 
and  opake.  The  variety  termed  oxahveriie  by  Brewster,  from 
the  Oxahver  springs  in  Iceland,  is  of  a  pale-green  colour,  indis- 
tinctly crystallized,  somewhat  translucent,  and  disposed  on  fossi- 
lized wood.  Werner's  iUbin  rarely  pres^its  the  terminal  faces  P ; 
it  is  white  and  opake,  and  occurs  associated  with  natrolitc,  near 
Aussig  in  Bohemia. 

The  Tesseltte  of  Brewster  is  that  variety  particularly  accom- 
panying chabasie  and  mesole,  from  Nalsoe  in  the  Faroe  Islands, 
which  exhibits,  upon  optical  examination^  a  mosaic-like  or  tessel- 
ated  structure. 
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DYSCLASITE. 

Connell, 

Contains  Potash 

0-23 

Soda 

0-44. 

Silica 

57-69 

Lime 

26-83 

Water 

14-71 

Oxide  of 

iron              0'32 

Oxide  of  manganese  0-22 — Connell. 
Sp.  Gr.  2-362.     H.  =  4-0— .5-0. 

Occurs  in  white  masses  which  have  an  opalescent  appearance, 
and  exhibit  considerable  translucency.  Lustre  glistening  and 
vitreous.  Its  texture  is  imperfectly  fibrous,  but  the  fibres  in 
some  places  diverge  with  considerable  regularity,  exhibiting  an 
approach  to  crystalline  structure.  It  is  remarkably  tough,  and 
difficultly  frangible,  so  as  to  require  much  time  and  labour  to 
separate  a  mass  into  smaller  fragments, — ^from  which  property  its 
name  has  been  derived.  It  gives  off  water  at  a  red  heat,  and 
before  the  blowpipe  is  per  se  fusible  only  on  the  edges,  and 
without  intumescence ;  in  soda  it  yields  with  effervescence  a 
semi-transparent  glass ;  with  borax,  and  salt  of  phosphorus,  it 
presents  colourless  glasses ;  and  with  nitrate  of  cobalt  exhibits 
no  re-action  of  alumina.  When  reduced  to  powder  it  gelatinizes 
readily  with  muriatic  acid. 

This  mineral  is  found  in  the  Faroe  Islands,  and  was  supposed 
to  be  a  variety  of  mesotype  until  distinguished,  analysed,  and 
described  as  above  by  Mr  Connell. 

Dysclasite  appears  to  bear  considerable  analogy  with  okenite, 
page  48. 


HERSCHELLITE. 

Contains  potash,  silica,  and  alumina. —  Wollaston, 
Sp,Gr.21L     H.=r4-5. 

Occurs  in  six-sided  prisms,  whose  lateral  faces  are  streaked 
horizont^y.  Colour  white.  Translucent  or  opake.  Fracture 
conchoidal.  Cleavage  easily  obtained  parallel  to  the  base  of  the 
prism* 

Herschellite  occurs  associated  with  Phillipsite  in  the  cavities 
of  trap,  at  Aci  Reale,  near  Catania  in  Sicily.  The  individuals  are 
sometimes  isolated,  but  generally  very  closely  aggregated,  in  a 
manner  analogous  to  that  which  prehnite  frequently  presents. 
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HAUYNE* 

Haujn,  Kartten.    Latialite,  H. 

Combination  of  potash  or  soda,  silica,  alumina,  lime,  and  sul- 
phuric acid. 

Marino.  Lake  of  Laach. 

Potash  1545  000 

Soda  0-00  12-24» 

Silica  35-4a  37-00 

Alumina  18-87  27-50 

Lime  12-00  8-14 

Oxide  of  iron  1-16  M5 

Sulphuric  acid        12  39  11-56 

Water  1-20 — Gmelin.        1*50 — Bergemann. 

Sp.  Gr.  2-68— 3-0. 
The  Haiiyne  is  usually  found  in  grains  and  massive,  but  it 
has  been  observed  in  extremely  brilliant  crystals,  in  the  form  of 
the  rhombic  dodecahedron.  When  this  mineral  is  opake,  it  is 
of  an  indigo-blue  colour;  when  translucent,  blue  or  bluish-green ; 
is  somewhat  harder  than  quartz,  and  very  brittle  ;  fracture  con- 
choidal,  and  considerably  splendent.  Before  the  blowpipe  on 
charcoal  it  loses  its  colour,  and  fuses  slowly  into  an  opake  mass ; 
with  borax  it  forms  a  diaphanous  glass,  which  becomes  yellow 
on  cooling,  with  salt  of  phosphorus  is  decomposed  with  effer- 
vescence, leaves  a  silica  skeleton,  and  becomes  opaline  on  cool- 
ing.   Is  reducible  into  a  white  transparent  jelly  m  heated  acid. 


PonP'orPonP'^   )    ,^^,^^ 
«,       T.«  f   120*00' 

or  P'onP"- J 


It  occurs  either  disposed  in  the  cavities  of  volcanic  debris,  as 
at  Vesuvius,  and  in  the  neighbourhood  of  Rome  ;  or  imbedded  in 
lava  or  pumice,  as  near  Andemach,  on  the  Rhine. 

Haiiyne  is  distmguished  from  lazulite  by  its  vitreous  lustre, 
a  diaracter  which  nfe  latter  does  not  possess. 

^ — \^ 

•  Haiiyne,  in  honour  of  the  late  celebrated  French  mineralogist 
Haiiy. 
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WEISSITE* 

Count  Wachtmeister. 

Contains  potash  4*10,  soda  0*68,  silica  53*69,  alumina  21*78, 
magnesia  8*99,  protoxide  of  iron  1*43,  protoxide  of  manganese 
0*63,  oxide  of  zinc  0*30,  water  with  traces  of  ammonia  3*20 — 
Wachtmeister.     Sp.  Gr.  2*80.     Scratches  glass. 

In  oblique  rhombic  prisms,  of  an  ash-grey  or  brownish  colour  ; 
translucent ;  and  presenting  only  feeble  traces  of  cleavage.  Lustre 
pearly  or  waxy ;  fracture  even  or  coarse  granular.  Before  the 
blowpipe,  in  the  matrass,  it  becomes  brown,  and  3rields  water 
slightly  acidulous ;  on  charcoal  it  whitens,  fuses  on  the  |edges, 
and  becomes  surrounded  with  an  areola  of  zinc  fumes ;  with  borax 
it  is  slowly  soluble  into  a  colourless  glass ;  also  with  salt  of  phos- 
phorus, leaving  a  silica  skeleton ;  with  soda  it  melts  into  an  opake 
scoria,  and  on  platina  foil  exhibits  the  green  colour  indicative  of 
manganese. 

Its  locality  is  the  copper  mine  of  Eric  Matts  at  Fahlun  in 
Sweden,  where  it  occurs  in  chloritic  talc. 


PEARLSTONE. 
Perlsteln,  W.    Lave  Vitreuse  Perl^,  W. 

Contains  potash  4*50,  silica  75*25,  alumina  12,  lime  4*5,  oxide 
of  iron  1*6,  and  water  4*5 — ^from  Hungary. 
Sp.  Gr.  2-34. 

Pearlstone  occurs  in  large  coarse  angular  masses  composed 
of  smaller  round  concretions,  which  consist  of  very  thin  la- 
mellae. Surface  smooth  and  shining,  with  a  lustre  resembling 
that  of  pearl.f  Colour  grey,  brown,  red,  or  blackish  ;  is  fragile  ; 
translucent  on  the  edges,  and  scarcely  hard  enough  to  scratch 
glass.  It  almost  always  gives  out  an  argillaceous  odour  when 
breathed  on  ;  and  before  the  blowpipe  melts  into  a  whitish  frothy 


At  Tokay  and  elsewhere  in  Hungary,  it  is  found  enclosing 
round  masses  of  black  vitreous  obsidian,  and  is  intermixed  with 
the  debris  of  granite,  gneiss,  and  porphyry,  and  alternating  in 
beds  with  the  latter.  It  also  occurs  at  Cap  de  Gat  in  Spain,  of 
a  green  or  bluish  colour ;  in  Iceland,  &c. 


•  In  compliment  to  Professor  Weiss  of  Berlin. 
t  Whence  Pearlstone. 
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GIESECKITE.* 
Giseddte,  Stromeyer, 

Combination  of  potash,  silica,  and  alumina,  with  admixtures  of 
magnesia  and  the  oxides  of  iron  and  manganese. 
Sp.  Gr.  2-78  to  2-85. 

Analysis  b^  Stromeyer,  potash  6*2,  silica  46*27,  alumina 
83*82,  magnesia  1*2,  oxide  of  iron  3*35,  oxide  of  manganese  1*15, 
water  4*8.  This  mineral  occurs  in  regular  six-sided  prisms,  ex- 
ternally of  a  brownish  tinge,  internally  greenish  and  blackish- 
green  intermixed ;  it  possesses  no  regular  structure,  but,  on  the 
contrary,  being  granular,  with  a  waxy  lustre,  it  has  rather  the  ap- 
pearance of  a  pseudomorphous  steatitic  mineral  than  of  a  crys- 
talline substance ;  the  crystal  is  opake,  but  small  fragments  are 
translucent ;  it  yields  to  the  knife,  affording  a  white  powder, 
but  scratches  common  glass,  on  which  the  white  powder  of  the 
mineral  is  left.  Before  the  blowpipe  it  is  extremely  refractory, 
fusing  only  on  the  edges  after  a  lon^-continued  exposure ;  and 
becoming  at  the  same  time  magnetic.  It^  effervesces  slightly 
with  nitric  acid. 

It  was  brought  by  Sir  C.  Gieseck^  from  Akulliarasiarsuk  in 
Greenland,  where  it  occurs  imbedded  in  compact  felspar. 


FINITE. 
Pinit,  W.    Finite,  H.    Micarelle,  Kirwan. 

Combination  of  potash,  silica,  and  alumina,  with  admixture  of 
soda,  magnesia,  and  the  oxides  of  iron  and  manganese. 

Auvergne. 
Potash  7-89 

Soda  0*59 

Silica  55*96 

Alumina  25*48 

Oxide  of  iron     5*51 
Manganese         3*76 — Gmelin. 
Sp.  Gr.  2*78—2*8.     H.  =  20i-2*5. 
The  pinite  occurs  in  six-sided  or  twelve-sided  prisms,  of 
which  the  lateral,  and  more  rarely  the  terminal  edges,  are  some- 
times replaced,  as  in  the  following  figure ;  but  it  does  not  ap- 
pear generally  to  possess  any  regular  structure ;  one  crystal  from 
the  Puy  de  Dome  yielded  to  mechanical  division  parallel  to  the 

*  In  honour  of  the  late  Sir  C.  Gies^kd 
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terminal  planes  of  the  six-sided  prism,  which  is  considered  to  be 
the  primary  crystal.  It  has  a  brown,  blackish-brown,  or  grey 
colour,  is  opake,  and  almost  devoid  of  lustre,  being  often  some* 
what  ochreous  externally.  It  yields  to  the  knife  easily ;  and  is 
not  affected  by  acids.  Before  the  blowpipe,  on  charcoal,  it 
whitens,  and  fuses  on  the  edges  into  a  white  blebby  glass,  but 
does  not  melt ;  the  most  ferruginous  varieties  fuse  more  readily 
into  a  black  glass.  With  borax  it  yields,  after  a  continued  blast, 
a  transparent  globule. 
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PonMorM'...  90   ... 
cl 160    ... 

2 131    ... 

a 120    ... 

MorM'on(i...l60   ... 

It  was  first  discovered  in  granite,  near  Schneeberg  in  Saxony, 
in  the  mine  called  Pini,  whence  it  was  named  by  Werner.  It 
has  since  been  found  in  the  Puy  de  Dome  in  France,  in  a  de- 
composed porphyritic  felspar ;  at  Haddam  in  Connecticut,  in  a 
micaceous  rock ;  at  Arendal  in  Norway,  in  mica ;  imbedded  in 
the  granite  of  St  Michael's  Mount,  Cornwall  j  and  in  Aberdeen- 
shire. 


PYRARGYLLITE. 


Nordentkiold. 


Contains  Potash  1-05 

Soda  1-83 

Silica  43-93 

Alumina  28-93 

Oxide  of  iron  5-30 

Magnesia  2-90 

Water  15-47 

Sp.  Gr.  2-50.  H.  =  3-5. 
Occurs  massive ;  assuming,  though  rarely,  a  form  analogous  to 
the  four-sided  prism  with  bevelled  edges ;  frequently  traversed 
by  chlorite.  Colour  partly  black,  and  in  that  case  shining; 
partly  bluish,  and  then  devoid  of  lustre.  Is  entirely  soluble  in 
nitric  acid.  Emits  an  argillaceous  odour  when  heated.* 
It  occurs  in  granite  near  Helsingfors  in  Finland. 


Named  Pyrargyllite  by  Nordenskiold,  in  alluaion  to  this  property. 
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Potash      11-50 

12-2 

Silica        64-50 

63-0 

Alumina  19-75 

20-0 

Lime       a  trace. 

a  trace. 

Ox.  of  iron  1-75  Klap. 

1-3  Klap. 
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FELSPAR* 
Feldspath,  W.  H. 

Combination  of  potash,  silica,  and  alumina. 

Adularta*  Murchisonite, 

Potash      140  14*8 

Silica       640  68-6 

Alumina  20-0  16-6 

Lime         2-0 — Vauquelin.     0-0 — Philips. 

Opake^whitet       Iridescent^  Green^  Flesh-colottred, 

Carlsbad.       Frederickswam.      Siberia.  Lomnitz. 

130  1200 

62-8  66-75 

17-0  17-50 

3-0  1-25 

1-0  Vauq.  0-75  Rose. 
Sp."Gr.  2-5  to  2-6.  H.  =  60. 
Feur  minerals  vary  so  much  in  appearance,  or  present  more 
numerous  and  complicated  crystalline  forms,  than  fel^ar.  It 
has  hence  been  distinguished  into  several  varieties,  the  transition 
from  the  one  to  the  other  of  which  is  however  so  gradual,  that 
in  describing  them  these  distinctions  are  not  very  easily  made. 

1.  Adularia.  Moon-stone.f  Adular,  W.  Feldspath  nacre,  H. 
Orthoklas,  Breithaupt.  This  variety  of  felspar  is  semi- trans* 
parent,  or  translucent;  it  is  greyish,  greenish- white,  or  milk- 
white,  and  is  frequently  iridescent.  It  occurs  both  massive  and 
crystallized ;  the  forms  of  the  crystals  of  Adularia,  which  consist 
of  two,  three,  or  four  individuals,  placed  either  parallel  or  ob- 
liquely to  one  another,  being  extremely  complicated.  Cleavage 
highly  perfect,  and  easily  obtained  parallel  to  P  of  the  following 
figure.  Lustre  vitreous,  inclining  to  pearly  on  the  perfect  faces 
of  cleavage.  When  splendent,  with  a  pearly  lustre,  and  exhibit- 
ing, especially  if  cut  and  polished,  a  bluish-  or  greenish-white 
chatoyant  reflection  of  light,  it  is  termed  Moon-stone,  The  Sun- 
stone  is  the  same,  having  exceedingly  minute  scales  of  mica  in- 
terspersed throughout  its  mass,  which  being  disposed  in  parallel 
position,  reflect  a  pinchbeck-brown  tint.  In  these,  as  well  as  in 
the  Norwegian  Labrador  (as  it  is  called),  from  Frederickswam, 


*  From  the  German  Feldspath,  field-spar ;  in  allusion  perhaps  to  its 
being  found  loose  on  the  sur&ce  of  some  parts  of  the  country. 

i*  Adularia,  from  Mount  Adula,  on  which  it  is  supposed  first  to  have 
been  found  i  Moon-stone,  firom  the  brilliant  light  reflected  by  it 
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this  opalescent  appearance  is  only  in  one  direction,  namely, 
in  that  which  bevels  the ,  edge  between  T  and  T  somewhat 
obliquely.  The  variety  from  this  locality  is  a  grey  felspar,  dis- 
tinct from  the  species  labradorite  which  follows,  but  present- 
ing, like  it,  some  very  beautiful  liues.  Before  the  blowpipe  upon 
charcoal  it  becomes  glassy,  semi-transparent,  and  white,  but  fuses 
only  on  the  edges ;  with  borax  it  dissolves  slowly  into  a  clear 
globule,  and  is  not  acted  upon  by  acids. 

It  occurs  in  veins  and  cavities  in  granite,  gneiss,  clay-slate^ 
and  limestone,  with  quartz,  amianthus,  &c.  at  St  Gothard,  where 
crystals  sometimes  even  a  foot  in  thickness  have  occurred ;  in 
granite  in  North  America ;  in  New  York  in  veins  of  quartz,  tra- 
versing limestone;  in  Britain  in  the  granite  of  Arran  ;  in  veins 
passing  through  schiste  at  Tintagell  on  the  northern  coast  of 
Cornwall,  &c.  The  finest  specimens  of  moon-stone  occur  im- 
bedded in  granite  in  Ceylon. 

2.  Common  Felspar  is  mostly  opake,  or  translucent  only  on 
the  edges ;  the  lustre  on  the  lamellar  fragments  is  vitreous  or 
pearly ;  the  cross  fracture  uneven  and  glimmering.  It  presents 
white,  yellow,  blue,  green,  or  red  colours ;  and  is  either  granu- 
lar or  massive,  disseminated  or  crystallized.  The  crystals  yield 
to  cleavage  parallel  to  the  planes  P  M  and  T  of  the  following 
figures,  affording  as  primary  form  a  doubly  oblique  prism,  which 
presents  in  one  direction  four  angles  of  90^ ;  in  another,  four 
alternately  of  59*»  2^  and  120*^  35^ ;  in  another,  four  alternately 
of  67**  15'  and  112**  45^:  the  latter  are  obtained  with  great  diffi- 
culty, the  former  with  more  ease,  and  the  natural  joints  are  ge- 
nerally visible  in  a  direction  parallel  to  the  plane  P.  On  char- 
coal it  is  fusible  with  borax  into  a  semi-transparent  glass. 


Primary  Form. 


M  on  T 120'*35'00" 

P   on  M 90  00  00 

T 67  15  00 

c  1 145  20  00 

c2 129  30  00 

c3 99  41    8H. 

kl 112    5  00 

Moncl 900000 

i 150  00  00 

kl 120  30  00 

k2 160  00  00  H. 

;* 116  35  00 

T  one  2 11100  00 

i 160  00  00  H. 

k 60  50  00 

cl  on  c2 164  42  00 

c  2  on  c  3 160  45  28  H. 

c  1  on  h 149  10  00 

c2on^ 1623000 

klonk  2 150  00  00  H. 
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Common  felspar  is  a  very  generally  diffused  mineral ;  it  is  an  es- 
sential constituentof  granite  and  gneiss,  and  also  frequently  occurs 
in  these  rocks  in  veins,  and  in  micaceous  and  argillaceous  schiste. 
It  abounds  in  primitive  and  secondary  traps,  and  in  most  lavas. 

The  coarser  kinds  of  felspar  are  also  4equently  macled,  pre- 
senting some  of  the  most  remarkable  hemitrope  forms  that  oc- 
cur in  the  mineral  kingdom*  At  Carlsbad  and  Elbogen  in  Bo- 
hemia, twin  crystals  occur,  exhibiting  the  union  of  two  indivi- 
duals which  have  been  turned  round  to  the  extent  of  180^,  and 
attached  to  each  other  laterally.  According  to  their  points  of 
junction,  these  are  denominated  rights  and  lefts;  for  in  whatever 
position  one  of  them  is  placed,  its  faces  are  never  parallel  or  ho- 
mologous to  those  of  the  other.  At  Carlsbad  they  occur  from 
two  to  four  inches  in  length,  the  rapid  decomposition  of  the  sur- 
rounding granite  strewing  Uie  fields  with  them  in  vast  quantities. 
They,  as  well  as  the  varieties  from  Ekatherineburg  in  Siberia, 
and  Warmbrunn  in  Silesia,  are  opake,  have  an  earthy-brown  co- 
lour, and  are  extremely  coarse  and  rough  externally.  The  Land's 
End  granite  is  also  studded  with  similarly  formed  crystals,  though 
on  a  smaller  scale ;  and,  what  is  remarkable,  pseudo-crystals  of 
tin  have  been  found  in  Cornwall  assuming  precisely  similar 
macles.  Large  well-defined  opake  crystals  are  brought  fi'om  El* 
ba,  and  Arendal  in  Norway.  The  twins  from  Baveno  in  Red- 
mont,  and  La  Clayette  in  Auvergne,  are  well  known ;  as  are  the 
beautifnl  varieties  accompanying  beryl  and  topaz  in  the  Moume 
Mountains  of  Ireland.  An  occasionally  crystallized  variety  of  a 
beautiful  apple  green  colour  (Amazon-stone)  is  met  with  at  the 
eastern  base  of  the  Ural  Mountains,  near  the  fortress  of  Troitzk ; 
and  the  yellowish-grey  and  somewhat  transparent  kind,  termed 
Murchisonite  by  Levy,  is  found  near  Dawlbh  in  Devonshire,  and 
in  Arran.    {Manual!) , 

3.  Glassy  Felspar.  Glassiger  Feldspath,  W.  Occurs  ge- 
nerally in  crystals  which  have  the  appearance  of  being  cracked 
in  various  directions,  and  are  mostly  imbedded.  Its  name  of 
glassy  is  derived  from  its  vitreous  lustre ;  it  is  semi-transparent 
and  translucent,  and  of  a  greyish  or  yellowish-white  colour. 

It  occurs  imbedded  in  trachyte  in  Bohemia ;  at  Drachenfels 
near  Bonn  on  the  Rhine ;  in  many  of  the  trachytic  lavas  of  the 
neighbourhood  of  Naples,  and  Hungary];  and  imbedded  in  pitch- 
stone  in  the  Isle  of  Arran. 

4.  Ice-spar.*  Eis-spath,  W.  It  occurs  in  white  transparent 
or  translucent  flattish  crystals,  of  which  the  primary  form  is  a 
right  oblique-angled  prism,  differing  but  little  in  its  proportions 


*  Ice-spar,  from  its  possessing  &  considerable  resemblance  to  ice,  both 
externally  and  in  brittleness. 
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from  a  right  rhombic  prism.  It  yields  to  cleavage  parallel  to 
all  the  primary  planes — with  difficulty  parallel  to  T,  more  easily 
to  P  and  M  of  the  following  figures.  It  possesses  a  shining 
lustre,  and  is  very  brittle.  According  to  Berzelius,  under  the 
blowpipe  on  charcoal  it  becomes  vitreous,  semi-transparent,  and 
white,  and  fuses  with  difficulty  on  the  edge  into  a  blebby  semi- 
transparent  glass ;  with  borast  into  a  diaphanous  glass. 


P  onMorT  90°00' 

M  on  T 129  40 

a 127  45 

T  on  a 128  15 

Pon  a 318    5 

P  on  51 125  25 


Pon  52 .120*30' 

c 134  38 

dl 116  35 

JVl  on/ 160  00 

Ton  52 112^20 

M  on  52  over/... ..110  49 


It  occurs  at  Mont  Somma  near  Naples  with  nepheline,  mica, 
meionite,  and  hornblende. 

5.  Decomposed  Felspar,  Porcelain-Clay.  Porcellan- 
erde,  W.  Feldspath  decompose,  H.  Porcelain- Clay,  Kirwan. 
Sp.  Gr.  2*216.  It  is  commonly  yellowish-,  sometimes  reddish- 
white  ;  occurs  massive,  and  disseminated  in  certain  rocks ;  and  is 
composed  of  small  particles  which  possess  but  slight  coherence. 
It  adheres  to  the  tongue,  and  is  soft  and  meagre  to  the  touch. 
It  often  includes  crystals  of  felspar,  of  quartz,  and  of  mica,  and 
is  evidently  derived  from  the  decomposition  of  granitic  rocks.  Is 
infusible.  A  variety  from  Aue  in  Saxony  yielded  silica  52-0, 
alumina  37*0,  and  iron  6*33.  The  Saxon  porcelain  is  made  of  clay 
from  a  bed  in  granite  near  Meissen ;  the  Austrian  from  clay 
dug  near  Passau ;  that  of  Copenhagen  from  the  produce  oi 
Bornholm,  an  island  in  the  Baltic.  The  porcelain-clay  of  China 
is  called  Kaolin.  In  Britain,  a  large  tract  of  this  clay,  which 
includes  crystals  of  felspar,  quartz,  and  mica,  exists  near  St 
Austle  in  Cornwall,  on  the  south  side  of  the  granite  range ;  it 
supplies  the  porcelain  manufactories  of  Worcester. 


LATROBITE. 

Latrobite,  Brooke  and  Gmelin,     Biploite,  BreithaupU 

Occurs  in  crystalline  masses,  and  in  oblique  rhombic  prisms  of 
about  93*>  3(Kand  86*>  30'.  Colour  pale  rose-red;  and  opake. 
Lustre  vitreous.     Cleavage  in  three  directions,  intersecting  each 
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Other  at  angles  of  98^  3(y,  91*>,  and  93°  3(K.    Two  analyses  by 
Gmelin  yielded 

Potash  6'58  6*57 

Silica  44-65  41-78 

Alumina  36-81  32-83 

Lime  8-29  9-79 

Oxide  of  manganese  3-16  5-76 

Water  2-04  2-04 

and  a  little  m^^esia. 
Before  the  blowpipe,  in  the  platina  forceps,  it  fuses,  intumesces 
into  a  white  enamel,  and  with  borax  yields  a  globule  which  is  pale 
ametliyst-red  in  the  oxidating  flame,  and  colourless  in  the  reducing 
one.  With  salt  of  phosphorus  it  fuses  into  a  clear  glass,  contain- 
ing a  skeleton  of  silica. 

Its  only  known  locality  is  Amitok  Island,  near  the  coast  of  La- 
brador, whence  it  was  brought  by  the  Rev.  C.  J.  Latrobe,  who 
found  it  associated  with  felspar,  mica,  and  calcareous  spar. 

AGALMATOLITE. 


Bildstein,  W.     Talc 

Graphique, 

H. 

Steatite  Pagodite,Bt. 

China. 

Contains  Potash 

7-0 

0-00 

Silica 

66-0 

54-50 

Alumina 

29-0 

34-00 

Lime 

2-0 

6-25 

Oxide  of 

iron 

1-0 

0-75 

Water 

5-0— Vauq.   4-00— Klaproth 

Sp.  Gr.  2-8—2-85.     Soft. 

It  occurs  massive,  and  sometimes  presents  an  imperfectly  slaty 
structure  ;  general  colour  greenish,  or  yellowish-green,  with  veins 
of  blue  or  brown ;  rarely  also  pink  or  mottled ;  translucent  on  the 
edges,  unctuous  to  the  touch,  and  generally  yields  to  the  pressure 
of  the  nail.  Before  the  blowpipe  on  charcoal  it  whitens,  and  pre- 
sents some  slight  marks  of  fusion ;  and  with  borax  affords  a  co- 
lourless glass.  It  is  partly  soluble  in  sulphuric  acid,  leaving  a  si- 
liceous residue. 

Brongniart  has  given  it  the  name  of  steatite  pagodite,  from  its 
being  always  brought  from  China  in  the  form  of  little  grotesque 
figures*  and  chimney  ornaments,  but  its  different  analyses  distin- 
guish it  sufficiently  from  steatite,  which  always  contains  mag- 
nesia, but  no  potash.  The  agalmatolite  is  also  found  at  Nagyag  in 
Transylvania ;  in  Norway ;  and  at  Glyder  Bach,  Caernarvonshire. 

*  Whence  also  the  name  Agalmatolite,  from  the  Greek. 
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CHLORITE. 

Prismatic  Talc  Mica,  M.    Chlorite,  W.    Talc,  H. 

Sp.  Gr.  2-7—2-8.    H.  =  10— 1-5. 

Crystallized  chlorite  occurs  in  flat  six-sided  prisms.  Colour 
various  shades  of  green,*  passing  from  dark-green  into  apple-green 
and  greenish-grey ;  also  pure  white  and  yellowish.  Semi-trans- 
parent, translucent,  presenting  different  colours  in  difi^erent  di- 
rections. Lustre  pearly  on  the  terminal  planes,  parallel  to  which 
the  cleavage  is  highly  perfect.  Yields  to  the  nail,  and  when  in 
powder,  is  unctuous  to  the  touch.  Streak  corresponding  to  the 
colour,  generally  white  or  green.  Thin  laminae  are  easily  flexi- 
ble) but  not  elastic ;  a  character  which  serves  to  distinguish  this 
mineral  from  mica,  which  is  very  elastic  Three  varieties  of  this 
species,  the  foliated  talc,  slaty  chlorite,  and  green-earth,  have 
yielded  the  following  results : 


Silica 

62-0 

29-5                520 

Magnesia 

270 

21-4                  60 

Oxide  of  iron 

3-5 

23-4                230 

Alumina 

1-5 

15-6                  7-0 

Water 

60 

7-4                  40 

Potash 

00 

0-0                  7-5 

Lime 

0-0 

Vauq. 

1*5  Gruner.    0*0  Vauq. 

presenting  considerable  discrepancy  in  their  chemical  composi- 
tion. Before  the  blowpipe  some  varieties  lose  their  colour,  and 
are  difficultly  fusible ;  others  (the  green-earth  in  particular)  are 
changed  into  a  black  scoria,  and,  probably  from  tneir  deficiency 
in  potash  and  magnesia,  will  not  fuse  at  all.    (Manital.) 

PonMorT...90*00' 

MonT 60  00 

fc -J 

or  >120  00 

Ton*. J 

The  above  figures  and  measurements  are  given  on  the  authority  of  Haiiy. 

Compact  chlorite  is  amorphous ;  chlorite-slate  possesses  a  slaty 
structure ;  and  earthy  chlorite  consists  of  slightly  coherent  scaly 
particles. 

One  of  the  most  beautiful  dark-green  foliated  chlorites  occurs 
in  the  Taberg  iron  mines  of  Wermeland  in  Sweden  ;  the  grey 
variety  is  found  in  Aberdeenshire.  In  Cornwall,  where  it  is 
known  under  the  title  of  Peachy  some  of  the  more  crystalline 

*  Whence  Chlorite,  from  the  Greek,  signifying  green. 

Digitized  by  VjOOQ  IC 


ALKALINO-EARTHY  MINERALS.  121 

kinds  are  met  with  in  metallic  veins.  Apple-green  coloured  talc, 
in  large  foliated  masses,  occurs  in  the  island  of  Unst,  one  of  the 
Shetlands ;  also  in  the  Greiner  Mountain  in  Saltzburg ;  and  in  the 
Vallais.  The  same,  deposited  in  stellular  concretions,  imbedded 
in  quartz,  is  found  in  Sweden ;  and  a  beautiful  massive  and  trans- 
lucent white  variety  at  Almorah,  in  the  Himalayah  Mountains. 

Green  Earth.  Griinerde,  W.  Talc  Zographique,  H.  Is 
met  with  in  small  masses,  in,  or  lining  the  cavities  of,  amygdaloid; 
and  is  of  a  greyish-  or  bluish-green  colour,  passing  into  blackish- 
green  ;  it  is  dull,  and  yields  to  the  nail ;  its  fracture  is  generally 
earthy.  It  is  found  wherever  amygdaloid  occurs  ;  as  in  Saxony, 
Bohemia,  Monte  Baldo  near  Verona ;  in  the  islands  of  Faroe ; 
and  in  many  parts  of  Great  Britain.  When  of  a  good  colour  it 
is  made  use  of  by  painters. 


KILLINITE. 

Contains  Potash 

500 

6-72 

Silica 

62-49 

49-08 

Alumina 

24-50 

30-60 

Oxide  of  iron 

2-49 

2-27 

Ox.  of  manganese  0*75 

000 

Water  5-00— Barker.  10-00— Thomson. 

Sp.  Gr.  2-65  to  2-75.    H.  =  40. 

This  mineral  is  of  a  light  green,  sometimes  tinged  brown  or 
yellow,  the  progress  of  decomposition  resulting  from  exposure. 
It  occurs  massive,  with  the  occasional  appearance  of  prisms,  rifl- 
ed across,  and  irregularly  disposed ;  one  prism  afforded,  by  the 
common  goniometer,  angles  of  135°  and  45®.  The  structure  is 
lamellar,  yielding  to  mechanical  division  parallel  to  the  lateral 
planes  of  a  rhombic  prism  of  135®  and  45®,  and  its  lesser  diaggnal, 
but^not  parallel  to  its  terminal  planes ;  its  lustre  is  glimmering ; 
the  cross  fracture  is  fine  grained.  It  is  translucent,  yields  to  the 
knife,  and  is  easily  frangible.  The  coating  arising  from  exposure, 
yields  an  argillaceous  odour  when  breathed  on.  Before  the  blow- 
pipe it  loses  its  colour  and  becomes  white,  intumesces,  and  fuses 
into  a  white  enamel. 

This  mineral  was  discovered  by  Dr  Taylor  in  granite  veins, 
near  the  junction  of  mica-slate  with  granite,  at  Killiney*  near 
Dublin.  It  is  accompanied  by  spodumene,  quartz,  felspar,  and 
garnet, — ^to  the  first  of  which  it  bears  considerable  resemblance. 


•  Whence  Killinite. 
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COUZERANITE. 

Charpeniier* 
Combination  of  silica,  alumina,  lime,  magnesia,  potash,  and  soda. 

Potash  5-52,  soda  3-96,  silica  52-37,  alumina  24-02,  lime  11-85, 
magnesia  1*4»0^ — Dufr^noy. 

Sp.  Gr.  2-69.     H.  under  5-0. 

Primary  form  an  oblique  rhombic  prism  of  84**  and  96°.  Oc- 
curs in  small  but  highly  perfect  crystals  imbedded  in  limestone. 
Colour  varying  from  greyish-black  to  indigo-blue.  Opake,  but 
when  in  fragments  transparent  and  brilliant ;  lustre  vitreous  or 
resinous ;  fracture  slightly  lamellar ;  not  affected  by  acids ;  but 
fusible  before  the  blowpipe  into  a  white  enamel. 

This  mineral  was  noticed  by  Charpentier,  in  the  defiles  of 
the  valley  of  Seix  in  the  Pyrenees  termed  "  Des  Couzerans.** 


GLAUCOLITE. 

Contains  Potash 

1-27 

4-57 

Soda 

2-96 

0-00 

Silica 

50-58 

54-58 

Alumina 

27-60 

29-77 

Lime 

10-27 

11-08 

Magnesia 

2-96 

Bergmann. 

000  Bergmann, 

Sp.  Gr.  2-72— 2-9.     H.  =  5-0. 

Occurs  massive,  presenting  traces  of  cleavage  parallel  to  the 
faces  of  a  rhombic  prism  of  143®  30'  nearly  (according  to 
Brooke).  Colour  lavender-blue,  occasionally  passing  into  green. 
Translucent  on  the  edges;  fracture  splintery;  lustre  vitreous. 
Before  the  blowpipe  it  whitens,  and  fuses  only  on  the  edges  ;  but 
is  soluble  with  effervescence  in  borax,  or  salt  of  phosphorus. 

This  mineral  was  first  noticed  near  Lake  Baikal  in  Siberia, 
imbedded  in  compact  felspar  and  granular  limestone ;  it  has  also 
been  found  with  elaolite  at  Laurvig  in  Norway. 


LEPIDOLITE.* 

Lepidolith,  TV.     Lepidolite,  H. 

The  red  variety  fi-om  Moravia  contains  potash  9-04,  silica 
50-35,  alumina  28-30,  oxide  of  manganese  1-23,  fluoric  acid  and 
water  5-20,  lithia  4-49 — Turner. 

Lepidolite  is  of  a  pearly  grey,  or  peach-blossom- red  colour.  It 
consists  of  an  assemblage  of  small  flexible  scales,  which  are  trans- 

*  From  the  Greek,  signifying  a  scaly  stone. 
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lucent>  and  sometimes  hexagonal :  the  mass  has  a  pearly  or  sil- 
very lustre,  yields  to  the  naul,  and  is  somewhat  unctuous  to  the 
touch.  Its  specific  gravity  is  2*85.  Before  the  blowpipe  it  melts 
into  a  spongy  semi-translucent  ivhite  globule. 

Lepidolite  occurs  in  granite  near  Rozena,  in  Moravia,  accom- 
panying the  rubellite ;  also  at  Perm  in  Siberia ;  and  associated 
with  petalite  at  the  isle  of  Uton  in  Sweden. 


MESOTYPE. 

^Zeelitfa,  W.    Var.  of  Zeolite,  J.    Peritomous  Kouphone  Spar,  M. 
Mesotype,  H. 

Combination  of  silica,  alumina^  soda,  and  water. 
«  NairoUle, 

^^^^  HohentwieL 


Soda 

17-0                      16-12 

Sih'ca 

490                     47-21 

Alumina 

270                     25-60 

Water 

9-6                        8-88 

Oxide  of  iron 

00— Smithson.    1-35— Gehlen. 

Sp.  Gr.  2-24— 2-5.     H.  =  50— 5-5. 

This  mineral  occurs  crystallized,  fibrous,  and  pulverulent.  The 
crystallized  variety  cleaves  with  facility  parallel  to  the  sides  of^  a 
prism  of  91®  20'  and  88®  40^ ;  colour  white,  yellow,  or  greyish, 
and  transparent  or  translucent,  with  a  vitreous  lustre ;  it  yields 
to  the  knife,  but  scratches  calcareous  spar. 

It  becomes  electric  bv  heat,  the  heated  fragments  exhibiting 
a  dull  blue  phosphoric  light.  Before  the  blowpipe  on  charcoal  it 
becomes  opake,  and  then  vitrifies  without  intumescence ;  with 
borax,  fuses  with  difficulty  into  a  transparent  colourless  glass ; 
and  is  soluble  in,  and  forms  a  thick  jelly  with,  acids. 


M  onM' 9r20' 

M  on  c'  1  ^ 

or        > 116  66 

M'  on  f"l  3 

M  on6'2 117  24 

f'l  onc'2 179  32 

e'lont/'l 143  33 

el  on^Kl 142  33 

1/    on  I/' 146  23 

^2  on  ^'2 142  38 


The  Jibrous  variety  consists  of  minute  crystals  aggregated  in 
a  radiating  or  stellular  form ;  the  centre  being  often  compact 
enough  to  yield  a  splintery  fracture,  while  the  surrounding  part 
is  soft  and  apparently  decomposing :  these  masses  are  sometimes 
globular. 
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The  earthy  or  pulverulent  variety  (Mealy  Zeolite,  J.)  occurs 
in  sofl,  dull,  friable  masses,  having  an  earthy  fracture,  and  rough 
meagre  feel.    It  is  of  a  white,  greyish,  or  reddish  colour. 

The  crystalline  varieties  of  this  beautiful  mineral  are  princi- 
pally found  forming  diverging  groups,  in  the  vesicular  cavities  of 
amygdaloid  in  the  Faroe  Islands.  In  the  trap-rocks  of  the  Giant's 
Causeway,  and  some  of  the  Hebrides,  it  likwise  occurs  in  deli- 
cate acicular  crystals ;  associated  with  analcime  at  Montecchio 
Maggiore  in  the  Vicentine ;  in  small  silky-like  diverging  tufts 
coating  cavities  of  lava  in  the  more  ancient  portions  of  Vesuvius ; 
radiated  and  mamillated  at  Hauenstein  in  Bohemia,  and  else- 
where on  the  continent. 

Natrolite.*  Natrolit,  W,  H.  Prismatic  Kouphone  Spar,  M. 
It  occurs  in  mamillary  masses,  which  when  broken  present  a  fib- 
rous structure ;  the  fibres  are  diverging,  exhibit  a  pearly  lustre, 
and  are  white,  or  of  yellowish  or  reddish-brown  colours,  disposed 
in  alternate  zones  around  the  centre ;  in  the  cavities,  or  on  the 
surface  of  these  may  sometimes  be  observed  minute  crystals  of 
the  same  form  and  measurements  as  those  of  mesotype.  Its 
s])ecific  gravity  is  2*2.  Before  the  blowpipe  it  affords  the  same 
results  as  mesotype. 


M  onM 9P35' 

—  or  M'on/. 135_35 

—  on  f' ) 

or      J. 116  58 

M'on^j 

t^     on  e" 143  36^ 

<^    ore"  on/. 109  18 


Its  principal  locality  is  Hohentwiel  in  Suabia. 


THOMSONITE.t 

Orthotomous  Kouphone  Spar,  M. 

Combination  of  silica,  alumina,  lime,  soda,  and  water. 
Kilpatrick. 
Soda  4-53 

Silica  38-30 

Alumina  30-20 

Lime  13-54 

Water  13-10— Berzelius. 

with  traces  of  magnesia  and  peroxide  of  iron. 
Sp.  Gr.  2-35.     H.  about  5-0. 
This  mineral  has  much  resemblance  to  mesotype  or  needle- 

•  Natrolite,  from  its  containing  natron. 
t  Thomsonite,  in  honour  of  Dr  Thomson. 
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8tone>  from  which^  however,  it  differs  essentially  in  respect  of 
cleavage  and  form.  It  occurs  generally  in  masses  having  a  co- 
lumnar or  radiated  structure,  in  the  occasional  cavities  of  which 
indistinct  crystals  may  be  observed.  Colourless  and  translu- 
cent,  but  small  fragments  are  transparent.  It  possesses  consi- 
derable lustre,  approaching  to  pearly ;  and  is  brittle.  Primary 
form  a  right  prism  with  square  bases ;  cleavage  readily  obtained 
parallel  to  its  sides,  affording,  by  the  re0ective  goniometer,  90^ 
of  one  plane  on  the  next ;  but  it  does  not  cleave  parallel  to  the 
terminal  planes  of  the  prism.  Before  the  blowpipe  it  intumesces, 
and  becomes  snow-white  and  opake,  but  does  not  melt.  When 
exposed  to  a  red  heat,  it  gives  off  water,  becomes  opake,  white, 
and  shining  like  enamel ;  the  edges  are  rounded,  but  it  does  not 
altogether  lose  its  shape. 


^              I» 

_^^ 

^ 

/ 

{              '^              ^ 

L     ^     . 

if 

V 

r 

M< 

MonM 90*   O' 

P  on  M  or  M...dO    0 

Men  d 135    0 

d  on  d ....90  18 

P  on  a 134  36 

-.^   e 126    0 


It  occurs,  imbedded  in  trap  with  analcime  and  prehnite,  ac 
Kilpatrick  near  Dumbarton. 


MESOLE. 

Flabelliform  Kouphone  Spar,  Haid. 

Sweden.  Faroe. 

Soda  10-19  5-63 

Silica  42-17  42-60 

Alumina  27-00  28-00 

Lime  9-00  11-43 

Water  1  l-77^Hisinger.        12-70— Berzelius. 

Sp.  Gr.  2-35— 2-4.  H.=  3-5. 
In  implanted  globules,  which  have  a  flat  columnar  or  lamellar 
structure  radiating  from  the  centre  ;  colour  greyish-white,  some- 
times yellow  ;  translucent,  with  a  silky  or  pearly  lustre ;  cleav- 
age perfect  parallel  to  the  broad  face  of  the  individual ;  lamina; 
slightly  elastic. 

It  occurs  at  Nalsoe  in  the  Faroe  Islands,  coating  the  cavities 
of  basalt  and  amygdaloid,  and  associated  with  chabasie,  apophyl- 
lite,  stilbite,  and  others  of  the  zeolite  family ;  also  in  Disco  Island, 
Greenland,  in  large  individuals,  which  have  a  silvery  lustre,  a  dis- 
tinctly lamellar  composition,  and  which  bear  much  resemblance 
to  crystallized  spermaceti.    Skagastrand  in  the  north  of  Iceland, 
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and  Rostanga  in  Scama,  Sweden,  are  likewise  localities  of*  medole. 
It  is  distinguished  from  mesotype  by  its  perfect  single  cleavage 
and  pearly  lustre ;  from  stilbite  or  heulandite  by  its  superior 
specific  gravity;  and  from  apophylKte  by  its  crest  or  fan-like  ag- 
gregations, which  never  occur  in  that  mineral.  When  associated 
with  apophyllite  or  stilbite,  it  always  forms  the  lowest  stratum, 
immediately  adjoining  the  basalt  or  amygdaloid,  in  the  cavities 
of  which  it  is  deposited.     (Manual.) 


NEEDLESTQNE.    MESOLITE- 

Gihlctt. 

Combination  of  silica,  alumina,  lime^  soda,  and  water. 
Iceland.  Faroe. 

Soda  5-4  5-40 

Silica  47-0  46-80 

Alumina        25-9  26-50 

Lime  9-8  9-87 

Water  12-3— Gehlen.  12-30— Berzelius. 

Sp.  Gr.  2-26.  H.  =  50—5-5. 
It  occurs  massive,  and  also  in  long  slender  prisms  terminated 
by  quadrilateral  pyramids.  It  cleaves  parallel  to  the  sides  of  a 
slightly  rhombic  prism,  corresponding  in  measurement  with  that 
of  mesotype ;  there  is  also  a  remarkable  agreement  in  some  of  its 
secondary  planes  with  those  of  that  mineral,  of  which  it  would 
thence  appear  to  be  merely  a  variety.  The  prisms  are  translu- 
cent or  transparent  and  colourless,  or  of  a  greyish  colour,  exter- 
nally shining  with  a  somewhat  pearly  lustre.  Specific  gravity 
2-26.  Before  the  blowpipe,  it  becomes  opake  and  curls  up,  and 
finally  melts  with  the  extrication  of  air-bubbles  into  a  porous  and 
almost  opake  bead. 


MonM „ 91*22' 

tr'lorM'onc"! -117  10 

<^2  or  M'  on  e"2 146  38 

g 162  30 

e'i  on<?"l 144  16 

c'lona 142  10 

tn  or^'l  on  a'. 162  15 

c"l  onc'2 160  42 


Tlie  finest  specimens  of  this  mineral  are  found  in  the  Beru- 
fiord,  Iceland.  In  these  the  crystals  oflen  exceed  two  inches  in 
length,  and  diverge  or  interlace  in  the  most  beautiful  manner. 
It  occurs  in  colourless  transparent  radiated  masses,  also  corn- 
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pact  and  opake,  in  the  trap  district  of  the  Vendayah  Mountains, 
Hindostan ;  in  Greenland ;  in  Bohemia ;  and  at  Pargas  in  Finland. 


BREVICITE. 

Berzelius, 

Contains  soda  1032,  silica  43*88,  alumina  28*39,  lime  6*88, 
magnesia  0*21,  and  water  9*63. 

In  transparent  prismatic  crystals  and  white  striated  masses, 
occupying  the  cavities  of  a  trachytic  rock  at  Brevig  in  Norway, 
the  striae  occasionally  of  a  dark-red  hue. 

GMELINITE.* 

Hexahedral  Kouphone  Spar,  Haid,    Hjdrolite,  De  Dree. 

Combination  of  silica,  alumina,  lime,  soda,  and  water. 
Montecchio  Maggiore.  Castel. 

Soda  4*5  4*25 

Silica  50*0  50*00 

Alumina  20*0  20-00 

Lime  4*5  4*25 

Water  21*0  Vauquelin.    20*00  Vauquelin. 

Sp.  Or.  2*0—2*1.     H.ZZ4-5. 
Primary  form  a  rhomboid.     Secondary  flat  six-sided  prisms, 
terminated  at  both  extremities  by  truncated  six-sided  pyramids. 


y  on  y'  over  u 83"  36' 


Colour  white,  passing  into  flesh-red ;  translucent ;  lustre  vi- 
treous ;  streak  white ;  cleavage  distinct  parallel  to  the  faces  of 
the  primary,  fracture  uneven  ;  surface  of  the  prism  striated  hori- 
zontally. It  is  soluble  in  acids.  Before  the  blowpipe  in  the 
matrass  it  gives  off  water,  and  is  reduced  to  powder;  on  charcoal 
it  fuses  with  intumescence  into  a  wliite  glass.  When  held  in  the 
flame  of  a  candle  it  separates  and  flies  off  in  minute  scales.  Gme- 
linite  occurs  coating  the  cavities  of  amygdaloidal  rocks  at  Mon- 
tecchio Maggiore,  and  Castel  in  the  Vicentine ;  of  a  white  colour 
in  the  Deer  Park  of  Glenarm,  County  Antrim ;  and  presenting  a 
flesh-red  tinge  at  the  Island  Magee,  near  Lame. 

•  Gmelinite,  in  compliment  to  Professor  Gmelin  of  Tubingen. 
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COMPTONITE* 

Comptonite,  Brewster.    Comptonitic  Kouphone  Spar,  Haid. 

Sp.  Gr.  2-35—24.  H.  =  50— 5-5. 
Is  found  in  translucent  white  crystals,  which  yield  to  cleav- 
age parallel  to  the  planes  M  and  T  of  the  following  figure  ;  the 
primary  form  is  a  right  rectangular  prism,  of  which  the  bases  are 
not  square.  Lustre  vitreous ;  streak  white;  fracture  small  con- 
choidal,  and  uneven ;  scratches  stilbite,  but  not  mesotype.  By  ex- 
posure in  powder  to  the  action  of  nitric  acid,  it  is  convertible  into 
a  jelly.  Before  the  blowpipe  it  gives  off  water,  intumesces  slight- 
ly, becomes  opake,  and  then  fuses  imperfectly  into  a  vesicular 
glass  ;  the  globule  obtained  with  borax  is  transparent ;  that  with 
salt  of  phosphorus'  contains  a  skeleton  of  silica,  and  becomes 
opake  on  cooling. 


t^       M  fl 


M  on  T 90**  00' 

T  on  c' 93  00 

c  on  cf 177     6 

Mondf 135  35 


This  mineral  occurs  among  the  vesicular  lava  of  Vesuvius, 
assodated  with  mesotype  and  other  species.  It  has  also  been 
noticed  in  basalt  at  the  Pflaster  Kaute,  near  Eisenach  in  He&- 
sia ;  forming  a  thin  coating  on  the  surface  of  mesotype,  and  occu- 
pying the  cavities  of ^at^^'»  at  Hauenstein  in  Bohemia;  and  asso- 
ciated with  analcime  and  phillipsite  at  the  Cyclopean  Isles,  Sicily. 

LEDERERITE-t 

Jackton. 

Soda  8*94,  silica  49'47,  magnesia  21'48,lime  11'48,  phosphoric 
acid  3*48,  oxide  of  iron  0'14,  water  8'58 — Hayes. 

Occurs  in  extremely  brilliant,  generally  transparent  and  colour- 
less, six-sided  prisms  terminated  by  six-sided  pyramids,  whose 
summit  is  replaced  by  a  plane  perpendicular  to  the  axis ;  a  form 
not  uncommon  in  nepheline,  davyne,  and  apatite.  Some  crystals 
are  pale  red  and  translucent. 

It  accompanies  mesotype,  stilbite,  and  analcime,  in  a  basaltic 
rock  at  Cape  Blomidon  in  Nova  Scotia. 

*  In  honour  of  Lord  Compton — the  present  Earl  of  Northampton— 
by  whom  it  was  first  distinguished. 
f  Named  in  compliment  to  the  Austrian  minister  Von  Lederer. 
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HYPOSTILBITE- 

Contains  soda  241,  silica  52*43,  alumina  18'd2,  lime  8*10,  water 
18*70 — Beudant.    Sp.  Gr.  2*14.    Does  not  scratch  glass. 

Either  in  white  dull  globules,  consisting  of  delicate  fibres, 
or  compact ;  fracture  devoid  of  lustre.  Soluble  in  acid  without 
forming  a  jelly.  Before  the  blowpipe  fuses  with  difficulty  on  the 
edges  only,  intumesces  slightly,  and  becomes  externally  rough. 
Locality,  die  Faroe  Islands,  where  it  occurs  associated  with  stil- 
bite  and  epistilbite. 

EPISTILBITE. 

Diplogenic  Kouphone  Spar,  M.    Epistilbite,  Rose. 

Combination  of  silica,  alumina,  lime,  soda,  and  water. 
Iceland.  Faroe. 

Soda  1*78  1*20 

Silica  58-59  58*61 

Alumina        17*52  17*03 

Lime  7-56  8*21 

Water  14*00— Rose.        13^80— Beudant. 

Sp,  Gr.  2-2--2-25.    H.  =;:  4*0— 4-5. 
Primffl7  form  ^  ^S^^  rhombic  prism  of  135®  10'  and  44®  50'. 


#on# 147^40' 

M  on  M 136  10 

tont 109  46 


Commonly  in  macled  crystals.  Colour  white  or  yellowish ; 
varying  from  transparent,  to  translucent  only  on  the  edges ;  lustre 
vitreous,  except  on  the  faces  of  cleavage,  and  the  conresponding 
crystalline  planes,  whidi  are  pearly.  Cleavage  highly  perfect 
parallel  to  T.  Alone  before  the  blowpipe  it  melts,  becomes 
white,  intumesces,  and  forms  a  blebby  enamel ;  and  with  soda 
^ises  into  a  transparent  glass.  In  concentrated  muriatic  acid  it 
is  dissolved,  with  the  exception  of  a  fine  granular  residue  of  silica. 

Epistilbite  occurs  in  large  distinct  crystals,  along  with  others 
of  the  zeolite  family,  in  the  trap-rocks  of  Iceland  and  the  Faroe 
Islands*    It  was  distinguished  by  Dr  Gustav.  Bose  of  Berlin. 
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SPHEROSTILBITE. 

Beudant. 

Consists  of  soda  068,  silica  35-91,  alumina  16-61,  lime  9-03* 
water  17-84— -Beudant.     Sb.  Gr.  2-31.     H.  above  3-0. 

In  globular  masses,  which  present  a  radiated  structure,  a  pearly 
lustre,  and  a  brilliant  fracture.  The  fibres  are  flexible,  and  the 
surfaces  of  the  globules  may  be  scratched  by  the  nail.  It  forms 
a  jelly  with  acids ;  and  fuses  before  the  blowpipe,  with  exfolia- 
tion and  intumescence. 

It  occurs  both  in  the  Faroe  Islands  and  in  Iceland. 

ERLAMITE. 

Breithaupt. 

Contains  soda  2-61,  silica  53-16,  alumina  14-03,  lime  14*39^ 
magnesia  5-42,  oxide  of  iron  7-14,  oxide  of  manganese  0-64 — 
Gmelin. 

Sp.  Gr.  3-0— 3-1.    H.  =  5-0. 

Occurs  massive,  occasionally  compact,  generally  in  small  and 
fine  granular  concretions,  of  a  light  greenish-grey  colour.  Lustre 
feebly  shining,  or  dull.  Streak  shining,  with  a  resinous  lustre, 
and  white ;  structure  distinctly  crystalline,  but  no  regular  cleavage 
has  been  observed ;  fracture  in  some  specimens  foliated,  in  others 
splintery.^  Before  the  blowpipe  it  fuses  readily  into  a  slightly 
coloured  transparent  compact  globule ;  and  with  horax  forms  a 
clear  greenish-  glass* 

Erlamite  is  described  as  possessing  the  aspect  of  gehlenite.  It 
was  discovered  by  Breithaupt  in  the  Saxon  Erzgebirge,  forming 
a  part  of  the  oldest  gneiss  formation.  It  appears  to  be  a  mere 
m^echanical  mixture.     (Manual). 

humboldtilite; 

MonticelU  and  Covellu. 

Contains  soda  4-28,  potash  0-38,  silica  43-96,  alumina  lI-2(^ 
lime  31-96,  magnesia  6^10,  protoxide  of  iron  2-32 — Kobell. 
Sp.  Gr.3-10.     H.  =  5-0. 

In  crystals  derived  from  a  rectangular  prism  with  a  square 
base ;  cleavable  parallel  to  the  base.  Colour  greyish-yellow  or 
grey;  lustre  vitreous,  passing  into  resinous;  fracture  conchoidal  or 
uneven ;  between  transparent  and  feebly  translucent.  Before  the 
blowpipe  j^cr  se  it  fuses  readily,  with  a  slight  intumescence,  into 
a  diaphanous  glass,  which  is  Webby,  and  in  colour  resembles  the 
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mineral,  only  that  it  has  a  more  grey  or  greenish  hue.  With 
borax  it  melts  slowly  into  a  colourless  glass.  Reduced  to  powder 
afler  being  calcined,  it  is  quickly  soluble  in  acid,  forming  a  very 
characteristic  jelly. 

Humboldtilite  occurs  at  Vesuvius. 


LAPIS-LAZULL* 

Lazurstein,  W.    Lazulite,  H.    La  Pierre  d*Azur,  Br.  Azure- stone,  J. 

Combination  of  silica,  alumina,  lime,  oxide  of  iron,  magnesia, 
soda,  and  sulphuric  acid. 

Silica  49'0,  alumina  1 1*0,  lime  16*0,  soda  and  potash  80, 
oxide  of  iron  4'0,  magnesia  2-0,  sulphuric  acid  2*0 — Crmelin. 
Sp.  Gr.  2-95. 

This  mineral  is  found  massive;  also,  though  rarely,  in  rhombic 
dodecahedrons,  of  an  azure  blue  colour ;  the  texture  of  the  mas- 
sive is  fine  grained  or  compact  with  a  glimmering  lustre,  and  it 
is  hard  enough  to  scratch  glass,  though  it  scarcely  gives  sparks 
with  steel ;  it  is  nearly  opake ;  and  its  blue  colour  is  not  uniform, 
as  it  frequently  encloses  iron  pyrites,  compact  felspar,  and  quartz. 
On  charcoal  it  fuses  with  difficulty  into  a  white  glass  when  pure  : 
with  salt  of  phosphorus  is  soluble  with  effervescence,  the  portion 
melted  burning  with  great  brilliancy  :  with  soda  is  partly  soluble 
into  an  opake  greenish-grey  glass,  which  assumes  a  red  appearance 
on  cooling;  and  if  previously  calcined  and  reduced  to  powder,  loses 
its  colour  in  acid.  The  finest  specimens  are  brought  from 
China,  Persia,  Lake  Baikal  in  Siberia,  and  Bucharia.  Lapis- 
lazuli  is  prized  by  the  lapidary,  but  is  chiefly  important  as  af- 
fording that  beautiful  pigment  called  ultra-marine,  so  highly  va- 
lued by  painters. 

NEPHELINE. 

Nephelin,  W.  H.    Soramit,  Kartten,     Rhombohedral  Felspar,  M. 

Combination  of  soda,  silica,  and  alumina. 
Katzenbuchel.  Vesuvius. 

Soda  13-36  2046 

Silica  43-36  44-11 

Alumina  83-49  33-73 

Potash  7-13  000 

Water  1-39  0-00 

Lime  1-90 — Gmelin.         0-00 — Arfwedson. 

Sp.  Gr.  2-5— 2-6.    H.  =  6-0. 

*  Lapis-lazttli,  azure-stone,  from  its  blue  colour. 
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Occurs  in  regular  six-sided  prisms  (the  form  of  the  primary 
crystal),  of  whidi  the  terminal  edges  are  sometimes  replaced.  It 
may  be  cleaved>  though  imperfectly,  parallel  to  all  the  planes  of 
that  solid ;  fracture  conchoidal ;  colourless  or  greyish- white,  with 
a  shining  vitreous  lustre;  transparent  or  translucent.  Before 
the  blowpipe  it  is  fusible  into  a  blebby  colourless  glass.  With 
salt  of  phosphorus  is  soluble,  without  effervescence,  and  leaving  a 
silica  skeleton,  into  a  glass  which  becomes  opaline  on  cooling ; 
and  with  borax  fuses  slowly  into  a  transparent  colourless  globule. 
A  translucent  fragment,  when  immersed  in  nitric  acid,  assumes 
a  nebulous  appearance  (whence  the  name  nepheline,  from  vifiXn, 
a  cloud) ;  and  is  finally  converted  into  a  jelly.  When  reduced 
to  powder  it  gelatinizes  in  heated  muriatic  acid. 

M  on  M' 12O'»0O' 

P  on  M  or  M' 96  80 

cl 151  63  H. 

c2 135  40 

Moncl , 118    7  H. 

c2 134  20 

The  fine  white  crystals  of  this  species  are  as  yet  almost  pecu- 
liar to  that  part  of  Vesuvius  called  Monte  Somma,  where  they 
occur  in  cavities  accompanied  by  garnet,  hornblende,  mica,  and 
idocrase ;  it  has  been  met  with  in  the  lava  of  Capo  di  Bove,  near 
Rome;  and,  indistinctly  crystallized,  engaged  in  clinkstone  at  Kat- 
zenbuchel  near  Heidelb^^. 


ITTNERITE. 

Gmelin,     Leonhard. 

Soda  11'29,  potash  1*57,  silica  3017,  alumina  28-40,  lime  5-24, 
oxide  of  iron  0-62,  sulphate  of  lime  4-89,  muriate  of  soda  1-62, 
water  and  sulphuretted  hydrogen  10*76. 

Sp.Gr.2-3.    H.  =  50— 60. 

Primary  form  the  rhomboidal  dodecahedron.  Fracture  im- 
perfect conchoidal,  passing  into  uneven.  Colour  bluish-grey  or 
ash-grey ;  lustre  resinous,  inclining  to  vitreous.  Before  the  blow- 
pipe on  charcoal  it  fuses  per  se  with  strong  effervescence,  and  the 
disengagement  of  sulphurous  acid,  into  an  opake  blebby  glass, 
which  the  solution  of  cobalt  colours  blue ;  is  imperfectly  soluble 
in  salt  of  phosphorus;  with  borax  melts  easily  into  a  transparent 
colourless  globule ;  and  with  soda  is  changed  into  an  opake  glass. 
It  dissolves  quickly  in  acids,  forming  with  them  a  jelly. 

This  mineral,  which  bears  much  analogy  with  hauyne  and  so- 
dalite,  is  found  in  basalt  at  Kaiserstuhl  in  the  Brisgau.  Beudant 
considers  it  a  hydrous  variety  of  nepheline. 
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ELAOLITE-* 

Fettstein 

,  W.    Pierre  Grasse, 

Levy, 

Contains  Silica 

46-50 

44-19 

Alumina 

30-25 

34-42 

Lime 

0-75 

0-52 

Potash 

18-00 

4-73 

Soda 

OHK) 

16-88 

Oxide  of  iron         1-00 

1-36 

Water 

2-00  Klaprot] 

b.        0-00  Gmelin, 

Sp.  Gr.  2-54— 2-62.  H.  =  5-5—60. 
Primary  form  a  right  rhombic  prism  of  about  112^  68^.  It 
occurs  massive,  of  a  Ssxk  green,  bluish-grey>  or  brick-red  colour ; 
translucent;  lustre  resinous;  frequently  opalescent  when  cut; 
cleavage  both  parallel  and  perpendicular  to  the  axis  of  a  four- 
sided  prism ;  fracture  conchoidal.  It  gelatinizes  freely  with  acids 
when  reduced  to  powder ;  and  before  the  blowpipe  fuses  into  a 
white  enamel.  It  is  found  in  Norway,  imbedded  in  the  zircon- 
syenite  of  Laurvig,  Stavern,  and  Frederickswarn.  The  pale  blue 
has  a  slight  opalescence  like  cats-eye,  whence  it  is  occasionally 
employed  for  ornamental  purposes. 


NUTTALITE. 

Nuttalite,  Broafce.    Nuttalit,.L. 

Contains  pK>tash  7*30,  silica  37*81,  alumina  25*10,  lime  18*33, 
protoxide  of  iron  7-89,  and  water  1*50 — Thomson. 

Sp.  Gr.  2-7—2-8.     H.  between  4-0  and  50. 

In  rectangular  four-sided  prisms,  of  a  grey  colour,  imbedded  in 
calcareous  spar.  Has  considerable  resemblance  to  scapolite,  but 
is  softer,  and  more  vitreous  in  the  fracture ;  it  also  possesses  a 
play  of  light  on  the  faces  of  the  prism,  similar  to  that  of  elaolite. 
Colour  white,  in  some  parts  yellowish,  in  others  bluish  or  green ; 
the  yellow  portions  transparent,  the  blue  nearly  opsdce.  Streak 
white ;  lustre  vitreous.  Before  the  blowpipe  it  melts  into  a  co- 
lourless glass,  and  with  borax  forms  one  which  is  blebby  and  pale 
white. 

The  locality  of  Uiis  mineral  is  Bolton,  Massachusetts,  where 
it  occurs  in  coarse  granular  limestone,  with  epidote  and  titmiium 
ore. 


*  From  the  Greek  iX^m*,  oI/,  and  Xf^«f ,  a  ftone^  in  allusion  to  its  pe- 
culiar resinous  or  oily-like  Itiatre. 


Digitized  by 


Google 


136  ALKALINO-EARTHY  MINERALS. 

PERICLINE. 

Heterotomous  Feldspar,  M.    Periklin,  Sreithaupt 

Contains  soda  9-99,  potash  2-41,  silica  69-91,  alumina  18-93, 
lime  0-15,  oxide  of  iron  0'48— from  Zoblitz,  by  Gmelin. 
Sp.  Gr.  2-54— 2-56.    H.=  6-0. 
Occurs  in  twin  crystals,  closely  resembling  those  of  albite. 


Cleavage  perfect  parallel  to  P  and  T ;  more  so  to  T  than  to 
M,  the  reverse  of  which  is  the  case  in  albite. 

It  occurs  in  large  distinct  crystals  at  St  Gothard  in  Switzer- 
land ;  in  the  Pfundersthal  and  Schmiemerthal  in  the  Tyrol ;  upon 
the  Sau-alpe  in  Carinthia,  at  Zoblitz  in  Bohemia,  and  other  places. 
It  is  more  generally  opake  than  albite  or  felspar,  and  its  specific  gra- 
vity is  lower. 

LABRADORITE. 

Ltbradorstein,  W.    Feldspath  Opalin,  H.  Polychromatic  Felspar,  M. 

Combination  of  silica,  alumina,  lime,  soda,  and  oxide  of  iron. 
Labrador. 
Silica  55-75  55-00 

Alumina  26-50  24-00 

Lime  1100  10-25 

Soda  4-00  3-50 

Oxide  of  iron  1-26  5-25 

Water  0-50  Klaproth.        0-50  Klaproth. 

Sp.  Gr.2-7.  H.  =  6-0. 
Its  primary  form  is  an  oblique  rhombic  prism  of  119^  and  6  P. 
The  cleavage  parallel  to  the  base  is  most  perfect ;  lustre  inter- 
nally vitreous,  pearly  upon  the  perfect  faces  of  cleavage ;  trans- 
lucent when  in  thin  fragments ;  colour  grey,  with  opaline  reflec- 
tions of  a  blue,  yellow,  or  brilliant  red  hue.  Before  the  blowpipe 
on  charcoal  it  fuses  into  a  compact  glass,  whose  fracture  is  bril- 
liant; is  scarcely  affected  by  salt  of  phosphorus,  unless  reduced  to 
powder,  when  it  is  decomposed  into  a  skeleton  of  silica,  and  a 
glass  which  becomes  opaline  on  cooling ;  and  with  borax  fuses 
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dowly  without  effervescence  into  a  dii^hanous  glass.  When  in 
powder  it  is  entirely  dissolved  and  forms  a  jelly  with  heated  mu- 
riatic acid. 

Rough  indistinctly-formed  crystals  of  considerable  size  were 
brought  by  Gieseck6  from  Greenland ;  but  the  beautiful  irides- 
cent slabs  to  which  the  name  of  their  locality  is  applied,  are  found 
at  the  island  of  St  Paul  on  the  coast  of  Labrador,  associated  with 
homblendey  hyperstene^  and  magnetic  iron  ore.  It  also  occurs  in 
Finland. 


ALBITE. 

Tetarto-priamatic  Feldspar,  M.    Cleavelandite,  Brooke  and  Levy,  Tetar- 
tin,  Breithaupt. 

Combination  of  silica,  alumina,  and  soda. 
Finbo.  ArendaL  Chesterfield. 

Silica  70-48  68-04  70-68 

Alumina      18-45  20-53  19-80 

Soda  10-50  9-12  9*06 

Lime  0-55  Eggertz.    a  trace,  Rose.      0-23  Strom. 

Sp  Gr.  2-6— 2-68.    H.  =  60. 


M  on  P 93»  SC 

P  on  P'  the  reentering  angle  186  40 


^y 


Primary  form,  an  oblique  rhombic  prism.  Generally  in  flat  twin 
crystals,  of  which  the  fece  M  is  greatly  enlarged.  Colour  com- 
monly white,  sometimes  grey,  green,  or  brown,  varying  from  trans- 
parent to  opake.  Lustre  pearly  upon  cleavage  planes,  vitreous 
in  other  directions.  Cleavage  perfect  parallel  to  M  and  P,  less 
so  to  T.  Its  comportment  before  the  blowpipe  resembles  that 
of  felspar. 

Albite  occurs  in  large  transparent  colourless  crystals,  with  pearl- 
spar,  in  the  Tyrol ;  and  at  St  Gothard  in  white  translucent  twins, 
having  a  brillrant  lustre ;  at  Arendal  with  epidote  and  garnet ; 
with  eudyalite  and  hornblende  in  Greenland ;  and  with  tourma- 
line at  Massachusetts;  also  in  Siberia,  Norway,  Sweden,  Bo- 
hemia, Oisans  in  Dauphine,  and  elsewhere  on  the  continent.  In 
the  granite  of  the  Mourne  Mountains  it  is  associated  with  felspar, 
from  which  however  it  may  be  distinguished  by  its  superior  white- 
ness and  translucency.  Felspar  and  albite  indeed  frequently  oc- 
cur in  the  same  granite,  as  in  that  of  Pompey's  Pillar,  and  the  block 
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on  which  the  statue  of  Peter  the  Great  in  St  Petersburg  is  placed, 
the  albite  presenting  a  greenish- white  colour,  while  the  felspar 
is  flesh-red.  The  crystals  from  Baveno  are  often  extremely  cu- 
rious in  this  respect,  the  albite  being  disposed  in  parallel  posi- 
tion upon  the  faces  of  the  felspar,  from  which  its  greater  white- 
ness distinguishes  it.  Albite,  more  frequently  than  felspar,  is 
one  of  the  constituents  of  syenite  and  greenstone,  as  in  the  rocks 
around  Edinburgh.  Rome  de  FIsle  first  distinguished  it  as  a 
particular  species  under  the  name  of  white  schorl ;  but  it  is  to 
Dr  G.  Rose  that  mineralogists  are  indebted  for  their  more  accu- 
rate knowledge  of  its  properties.    (Manual.) 

ANALCIME. 
Kubizit,  W.    Analcime,  H.    Hezahedral  Kouphone  Spar,  M. 

Combination  of  silica,  alumina,  soda,  and  water. 
Fassa.  Kilpatrick. 

Contains  Silica         55«12  55-07 

Alumina     22-99  22-22 

Soda  13-53  13-71 

Water  8-27— Rose.  8-22— Connell. 
Sp.  Gr.  2-2— 2-53.  H.  =  5-5. 
Analcime  generally  occurs  in  distinct  crystals,  either  colour- 
less and  transparent ;  or  white,  grey,  red,  and  opake.  The  cube 
is  the  primary  form,  there  being  occasional  appearances  of  cleav- 
age parallel  to  the  planes  of  that  solid ;  fracture  imperfect  con- 
choidal ;  lustre  shining,  and  between  pearly  and  vitreous.  It  be- 
comes weakly  electric*  by  friction.  Alone  on  charcoal,  before 
the  blowpipe,  it  fuses  without  intumescence  into  a  diaphanous 
glass  ;  with  borax  is  very  diflficultly  soluble.  It  dissolves  in  acids, 
and  when  reduced  to  powder,  forms  a  jelly  with  heated  muriatic 
acid. 


1. 


2. 


Fig  1,  the  primary ;  a  cube.  Fig  2,  the  same,  of  which  each  solid 
angle  is  replaced  by  three  planes,  thereby  adding  twenty-four  planes  to 
it  Fig.  3  represents  the  icositetrahedron,  a  crystal  on  which  these 
twenty-four  planes  are  increased  to  their  utmost  extent,  so  that  no  part 
of  the  primary  planes  is  visible,  and  forming  a  solid  bounded  by  twenty- 
four  equal  and  similar  trapeziums. 

•  Whence  Analcime,  from  the  Greek,  in  allusion  to  the  feebleness  of 
this  property. 
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Haiij. 

orP'onP"/  ^"  ^ 
P  For  P"  on  6144  44 
b  on  b 146  26 


The  most  perfectly  pellucid  crystals  of  this  mineral  are  brought 
from  the  Cyclopean  Islands,  near  Catania ;  they,  as  well  as  most 
of  those  from  the  Tyrol,  present  the  above  form  (the  tri-ipoinU 
of  Haiiy);  while  the  only  crystallization  met  with -i*!  Dumbar- 
tonshire, Glen  Farg,  and  other  Scottish  localities,  is  that  of  fig.  3. 
These  in  general  are  more  or  less  white  and  opake,  occurring  in 
crystals  three  or  four  inches  in  diameter.  At  the  Seisser  Alp  in 
the  Tyrol,  large  individuals,  extremely  similar  in  appearance,  are 
met  with ;  and  in  the  Faroe  Islands,  Iceland,  several  of  the  He- 
brides, the  Vicentine,  and  elsewhere,  among  the  cavities  of  amyg- 
daloidal,  basaltic,  and  trap  rocks,  it  is  of  frequent  occiurence,  as- 
sociated with  prehnite,  chabasie,  apophyllite,  &c. 

SARCOLITE. 
Octahedral  Kouphone  Spar,  Haid,    Sarcolithe  de  Thomson,  H. 

H.  about  5  0. 
Coloiu"  pale  flesh-red,  or  brownish-white ;  semi-transparent ; 
lustre  and  fracture  vitreous ;  very  brittle. 


Ponn lis"  16' 


This  mineral,  from  its  hardness  and  vitreous  aspect,  was  classed 
by  Haiiy  with  analcime ;  but  the  combination  of  the  octahedron 
and  cube,  under  which  form  it  occurs,  never  having  been  ob- 
served in  the  latter  substance,  rendered  their  separation  unavoid- 
able. It  is  found  among  the  anciently  ejected  debris  of  Vesuvius, 
associated  with  wollastonite,  hornblende,  and  others  of  the  zeo- 
lite family ;  being  extremely  brittle  and  frill  of  flaws,  it  splits  and 
falls  to  pieces  unless  carefully  handled.  It  was  discovered  and 
named  by  the  late  Dr  Thompson  of  Naples,  and  is  designated  by 
Monticelli,  analcime  carnea  ;  the  analysis,  however,  given  both  bjr 
him  and  Haiiy,  refers  to  Gmelinite.    {Manual.} 
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PITCHSTONE.* 

PechsUin,  W 

.    Petrosilex  Besinite,  H. 

* 

Meissen.                     Newry. 

Soda 

1-75                         2-85 

Silica 

73-00                       72-80 

Alumina 

14-50                       11-50 

Lime 

1-00                        1-20 

Protoxide  of  ir<m 

1-00                        303 

Water 

8-50  Kl^roth.       8-50  Knox, 

The  colours  of  this  mineral  are  various  shades  of  grey,  blue, 
green,  yellow,  brown,  and  black,  but  they  are  not  lively.  De- 
void of  regular  form  or  cleavage ;  it  occurs  massive,  the  struc- 
ture sometimes  slaty,  occasionally  curved ;  has  a  glistening  re- 
lino- vitreous  lustre,  and  an  imperfectly  conchoidal  fracture,  which 
is  frequently  the  chief  characteristic  distinction  between  pitch** 
itone  and  obsidian ;  almost  always  opake,  or  only  translucent  on 
the  edges.  Pitchstone  is  found  extensively  in  the  hills  around 
the  valley  of  Tribisch  near  Meissen  in  Saxony ;  also  in  the  Isle 
of  Arran,  where  it  forms  veins  traversing  granite;  and  in  Ireland* 
near  Newry,  County  Down,  in  smooth  lamellar  concretions  of  a 
mountain-  or  leek-green  colour.  When  composed  of  roundish 
masses,  imbedded  in  a  vesicular  matrix,  pearl-stone  is  formed ; 
these  consist  of  concentre  coats,  and  not  unfirequently  include  a 
grain  of  obsidian.  They  form  extensive  beds  in  Hungary ;  also 
in  Iceland,  Spain,  Mexico,  and  elsewhere. 


PUMICE. 
Bimsteln,  W. 

Contains  soda  and  potash  3-0,  silica  77*5,  alumina  17*5,  oxide 
of  iron  1-75. 

Pumice  is  extremely  porous,  of  a  fibrous  texture,  and  is  harsh  to 
the  touch  ;  its  colour  is  grey,  tinged  with  brown  or  yellow ;  it 
has  a  shining  pearly  lustre,  is  translucent  on  the  edges,  and  very 
light.    It  fuses  into  a  dirty-green  blebby  glass. 

Pumice  is  closely  connected  with  obsidian,  being  frequently 
interstratified  with  it,  and  at  Lipari  exhibiting  every  intervening 
stage  of  transition.  At  this  locafity  it  is  sometimes  compact,  and 
then  its  lightness  and  freedom  from  humidity  render  it  a  pecu- 
liarly suitable  building  material ;  sometimes  it  is  fibrous,  its  fila- 
ments having  a  peculiarly  silky  aspect;  and  frequently  it  pre- 
sents the  most  delicate  glassy  texture,  breaking  into  a  million  of 

*  From  the  resemblance  of  some  of  its  varieties  to  pitch. 
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atoms  on  the  smallest  stroke  with  the  hammer.  At  the  northern 
extremity  of  the  island  of  Lipari  it  forms  a  hill  800  or  1000 
feet  in  height,  which  from  its  peculiar  whiteness  and  scanty  herb- 
age is  termed  II  Campo  Bianco.  This  and  the  isles  of  Ponza 
are  the  great  deposits  of  the  pmnice  known  in  commerce,  and 
from  these  localities  it  is  quarried  and  exported  in  large  quanti- 
ties ;  for  though  by  no  means  an  uncommon  mineral  in  other  vol- 
canic countries,  as  in  Hungary,  the  neighbourhood  of  Andemach 
on  the  Rhine,  Teneriffe,  Vesuvius,  and  Ischia,  it  occurs  at  these 
localities  in  small  cinder-like  masses,  and  is  neither  so  massive 
nor  so  pure  as  at  Lipari.    (ManueU.) 


OBSIDIAN. 

Obsidian,  W.    Lave  Vitreuse  Obsidienne,  H. 
New  Spain.  Heda.  Marekanite, 

SUica  72-0  78-0  77-50 

Alumina  12-5  10-0  11-75 

Oxide  of  iron         2-0  1-0  1-25 

Lime  0-0  Descotils.    1-0  Vauq.        0-50  Klaproth. 

Sp.  Gr.  about  2-35.  H.  =  6-0. 
Obsidian  occurs  in  beds,  in  large  masses,  and  in  small  grains ; 
colour  greenish-  or  brownish-black,  or  smoke-brown;  possesses 
ioternally  a  shining  vitreous  lustre ;  fracture  large  conchoidal ; 
some  varieties  are  transparent,  others  nearly  opake,  or  only  trans- 
lucent on  the  edges ;  is  very  brittle.  It  occasionally  much  resem- 
bles common  glass.  Iceland  and  the  Lipari  Islands  are  the  most 
celebrated .  localities  of  obsidian  ;  though  some  remarkable  va- 
rieties are  likewise  found  in  Ascension,  Teneriffe,  and  many  of 
the  South  Sea  Islands,  Siberia,  and  Mexico.  'Tlie  specimens  from 
Iceland  are  almost  opake,  exhibiting  a  brownish  tinge  only  on  the 
thinnest  edges,  while  those  from  Lipari  are  more  transparent,  and 
of  a  greyish  colour.  In  Lipari  the  large  continuous  tracts  of  ob- 
sidian form  the  lower  strata,  while  those  varieties  of  a  more  pu- 
maceous  aspect  occur  invariably  at  a  higher  level.  The  purest, 
blackest,  and  most  beautiful  specimens,  however,  form  imbedded 
nodules  in  the  pumice  at  a  great  height,  in  masses  from  two  inches 
to  as  many  feet  in  diameter.  Obsidian  is  frequently  interspersed 
with  small  white  opake  globules,  which,  being  formed  in  paral- 
lel lines,  give  it  a  stratified  appearance ;  and  some  of  the  Lipari 
specimens  closely  resemble  certain  glass-house  slags.  A  variety 
presenting  a  silky  and  chatoyant  lustre  is  found  in  New  Spain ; 
and  another  of  a  transparent  bottle-green  hue,  in  detached  masses, 
at  Moldantheim  in  Bohemia.     It  frequently  contains  imbedded 
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crystals  and  grains  of  felspar  and  mica ;  and  certain  varieties  also 
include  specks  of  olivine,  and  traces  of  other  volcanic  minerals. 

Marekanite  occurs  in  the  form  of  grains,  of  a  pearly  white, 
and  consisting  of  thin  concentric  layers ;  it  is  found  at  Mare- 
kan*  in  the  Gulf  of  Kamtschatka^  and  it  possesses  the  general 
characters  of  obsidian. 


SPILERULITE. 
Sphserulite,  J.    Sphserulith,  L. 

Contains  potash  and  soda  3*58,  silica  79*12,  alumina  12*0,  oxide 
of  iron  2*46,  magnesia  I'lO,  water  1*76 — Fucinus. 
Sp.  Gr.  2-4— 2-54.     H. z=  6-5— 70. 

Occurs  in  roundish  or  spheroidal  imbedded  masses,  whose  sur- 
face is  sometimes  rough,  sometimes  quite  smooth ;  colour  brown, 
yellow,  or  grey ;  opake ;  no  regular  cleavage.  It  is  almost  in- 
visible before  the  blowpipe,  the  edges  only  becoming  covered 
with  a  sort  of  enamel. 

This  mineral  is  met  with  in  round  nodules  imbedded  in  pitch- 
stone  at  Spechtshausen,  in  Saxony;  in  radiated  orbicular  masses 
in  ash-grey  pearlstone  at  Glashutte,  near  Schemnitz  in  Hungary; 
in  round  balls  which  have  a  radiated  fibrous  structure,  disposed 
in  soft  friable  clay,  which  is  evidently  a  decomposed  rock,  in  the 
Shetland  Islands ;  and  in  botryoidal  masses  of  a  bright  yellow 
colour  in  Brittany.     It  was  first  distinguished  by  Breithaupt. 


SAUSSURITE. 

Prismatic  Nephrite  Spar,  Hald,    Jade  Tenace,  H. 

Soda 

5-50 

6-0 

Silica 

49-00 

440 

Alumina 

24-00 

30-0 

Lime 

10-00 

40 

Magnesia 

3-75 

0-0 

Oxide  of  iron 

6-50  Klaproth. 

12-5  Saussure. 

Sp.  Gr.  3-2—3-4.  H.  =  5-5. 
In  masses  of  a  greenish -white,  mountain -green,  or  ash-gi*ey 
colour ;  lustre  pearly,  inclining  to  vitreous  on  the  faces  of  cleav- 
age ;  resinous  in  compound  varieties ;  cleavage  in  two  directions, 
parallel  to  faces  which  meet  at  an  angle  of  120°  nearly ;  is  trans- 
lucent on  the  edges,  unctuous  to  the  touch,  and  extremely  tough. 
Before  the  blowpipe  it  fuses  with  difficulty  into  a  white  glass. 

•  Whence  Marekanite. 
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It  was  first  dbcovered  by  Saussure,*  in  rounded  masses,  on  the 
edge  of  the  lake  of  Geneva ;  it  is  peculiar  to  primitive  moun- 
tains, as  in  Corsica,  in  Greenland,  at  Madras,  and  elsewhere,  con- 
stituting with  augite  and  hornblende  the  rocks  called  gabbro  and 
euphotide. 


SCAPOLITE.t 

Scapolith,  W.    Paranthine,  TVemerite,  H.    Pyramidal  Felspar,  M. 

Combination  of  silica,  alumina,  lime,  and  soda. 
Pargas.  Arendal. 

Silica  43-83  45-0 

Alumina        35-43  33-0 

Lime  18-96  17-0 

Soda  0-00  1-5 

Water  1-03  Nordenskiold.  0-0  Laugier. 

Sp.  Gr.  2-5— 2-7.  H.  =  5-0— 5-5. 
Scapolite  occurs  in  prisms  of  four  or  eight  sides,  sometimes 
terminated  by  tetrahedral  pyramids ;  they  are  oflen  aggregated 
laterally.  The  crystals  yield  to  cleavage  parallel  to  the  sides, 
terminal  planes,  and  both  diagonals  of  a  square  prism.  It  also 
occurs  massive.  Its  colours  are  grey  or  yellowish;  sometimes 
deep  red  and  opake;  or  various  shades  of  green.  It  has  a  shining 
or  somewhat  pearly  lustre;  is  translucent;  never  transparent;  and 
generally  presents  a  greenish  colour,  either  pale  and  somewhat 
translucent,  or  dark  and  then  the  crystals  are  nearly  opake.  Be- 
fore the  blowpipe  on  charcoal,  with  a  strong  heat,  it  fuses,  with 
violent  intumescence,  into  a  coloiurless  semi-transparent  mass; 
with  borax,  with  effervescence,  into  a  transparent  glass. 


M  on  M 90°  00' 

—  orM'onrf..l35  00 

M:         a.  —on  a 112  30 

a  on  d 122  10 


Scapolite  occurs  in  primitive  mountains,  being  met  with  in 
the  iron  mines  of  Arendal,  in  gneiss ;  in  the  mining  district  of 
Wermeland  in  Sweden ;  presenting  large  and  beautiful  crystals 
in  the  parish  of  Pargas  in  Finland;  at  Akudlek  in  Greenland, 
&c. 


•   In  honour  of  whom  it  is  named. 

+  From  the  prismatic  form  of  its  crystals. 
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The  variety  termed  Wernerite  occurs  principally  at  Aren- 
dal,  in  short  thick  crystals  which  have  a  granular  composition, 
and  present  for  the  most  part  darker  shades  of  colour ;  beautiful 
specimens  are  also  brought  from  Greenland.  Paranthine,  in- 
cluding the  more  compact  varieties,  possesses  pure  white  and 
pale-blue  colours,  and  is  met  with  in  the  limestone  quarries  of 
Gulsjo  and  Malsjo  in  Wermeland. 

The  Bergmannite  of  Schumacher,  from  Stavern  in  Norway, 
which  occurs  massive,  and  of  a  greyish-white  or  brick-red  co- 
lour, is  also  supposed  to  be  a  variety  of  scapolite. 


EKEBERGITE. 

Ekebergite,  Berzeliut.     Sodaite,  Ekebcrg, 

Contains  soda  5*25,  silica  46,  alumina'  28*75,  lime  13*50,  prot- 
oxide of  iron  0*75,  water  2*25 — Ekeberg. 
Sp.  Gr.  2*74. 

In  compact  or  finely  fibrous  masses,  of  a  green,  greyish,  or 
brownish  colour ;  occasionally  in  thin  laminae.  Transparent ;  lustre 
vitreous  or  resinous ;  with  difficulty  acted  upon  by  acids.  Before 
the  blowpipe,  in  the  matrass,  it  yields  a  little  water,  without  alter- 
ing its  appearance ;  on  charcoal  it  whitens,  loses  its  transparency, 
intumesces  slightly,  and  melts  into  a  blebby  colourless  glass. 
In  borax  or  salt  of  phosphorus  it  fuses  with  effervescence  ;  and 
in  soda  forms  with  considerable  difficulty  a  greenish  glass. 

The  above  description  is  given  by  Necker,  who  however  does 
not  mention  any  locality.  It  appears  to  be  nearly  allied  to  sca- 
polite. 

PEKTOLITE. 

KoheU, 

Silica  51*30,  lime  33*77,  soda  8*26,  potash  1*57,  water  3*89, 
alumina  and  oxide  of  iron  0*90 — Kobell. 

Sp.  Gr.  2*69.     H.  =  4*0—5*0. 

Occurs  in  spheroidal  masses,  which  have  a  columnar  compo- 
sition, and  consist  of  delicate  divergent  fibres  radiating  from  a 
centre  ;  colour  greyish  ;  surface  generally  dull ;  opake ;  lustre 
pearly  on  the  fracture ;  small  fragments  placed  in  muriatic  acid, 
after  several  days  are  converted  into  a  jelly ;  yields  easily  a  white 
translucent  glass  when  exposed  to  the  action  of  the  blowpipe. 

It  bears  considerable  resemblance  to  certain  fibrous  radiated 
varieties  of  mesotype.  It  forms  large  masses  on  Monte  Baldo 
in  the  Southern  Tyrol,  and  at  Monzoni  in  the  Fassa-thal. 
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CHABASIE.* 

Schabasit,  W.    Chabasie,  H.    Rhombohedral  Kouphone  Spar,  M. 

Combination  of  silica,  alumina,  lime,  and  water,  with  a  little 
soda  and  potash. 


Silica 

Alumina 

Lime 

Potash  and  soda 

Water 


Gustafsberg. 

50-65 

17-90 

9-73 

1-70 
19-50  Berzel. 


Sp.  Gr.  20— 2-1. 


Faroe. 
48-30 
19-28 

8-70 

2*50 
20-00  Arfwed. 
H.  =  40— 4-5, 


Kilmalcoltn. 
50-14 
17-48 

8-47 

2-58 
20-83  Connell. 


This  mineral  is  found  crystallized  in  the  form  of  an  obtuse 
rhomboid  of  94°  46^  and  85°  14/  by  measurements  on  the  planes 
of  cleavage  with  the  reflective  goniometer ;  it  yields  to  cleavage 
parallel  to  the  planes  of  the  rhomboid,  occasionally  with  bnl- 
liant  surfaces.  Colour  white  or  greyish,  sometimes  pale-red 
superficially  ;  transparent  or  translucent ;  scarcely  hard  enough 
to  scratch  glass.  Alone  it  melts  easily  before  the  blowpipe  into 
a  spongy-like  white  enamel.    Is  not  acted  upon  by  acids. 


Primary. 


P    onP' 94'' 46^ 

P    orP'onP" 85  14 

P   on  ^,  P"  on  g,  or  P'  on  ^'...120  6 
P   on  t  or  i       ) 

F  oni'  ori'      }-.„^ 175  30 

P"  on  i"  or  t"     J 

i  on  4, 1'  on  4',  or  T  on  i" 173  32 

^on  m, 143  69  H. 

Chabasie  is  met  with  in  the  fissures  or  cavities  of  some  basaltic 
rocks,  or  within  geodes  of  ouartz  or  agate  which  are  disseminated 
in  those  rocks.  It  is  thus  found  in  large  and  very  beautiful  crys- 
tals in  the  amygdaloids  of  Faroe,  Iceland,  and  Greenland,  often 
associated  with  stilbite  and  green  earth.  Splendid  specimens 
occur  in  a  kind  of  greenstone  rock  (the  graustein  of  Werner) 

•  From  the  Greek,  signifying  a  particular  species  of  stone. 

G 
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at  Aussig  in  Bohemia.  Smaller  but  more  transparent  varieties 
are  met  with  in  the  basalt  of  the  Giant's  Causeway ;  disposed 
on  trap  and  accompanying  stilbite  at  Kilmalcolm  in  Renfrew- 
shire; in  the  Isle  of  Skye,  and  elsewhere  in  the  west  of  Scotland  ; 
also  at  Gustafsberg  in  Sweden ;  in  the  agate  balls  of  Oberstein 
in  Deuxponts ;  and  at  Husavic  in  Iceland,  in  small  transparent 
crystals  filling  the  cavities  of  the  fossil  Venus  Islandica.  It  does 
not  occur  massive.    (Manual,) 

LEVYNE. 

Macrotypous  Kouphone  Spar,  M.    Levjne,  Brevsler,  Journal,  II.  332. 
Combination  of  silica,  alumina,  lime,  and  water,  with  a  little 
soda  and  potash. 


Silica 

46-30 

Alumina 

22-47 

Lime 

9-72 

Soda 

1-55 

Potash 

1-26 

Oxide  of  iron 

0-77 

Oxide  of  manganese  0-19 
Water  19-51— Connell. 

Sp.  Gr.  2-0— 2-2.     H.  =  4-0. 
Primary  form  a  rhomboid  of  79®  29'.    The  colour  of  this  spe- 
cies is  white.    Semi-transparent;  lustre  vitreous;  streak  white; 
cleavage  indistinct,  parallel  to  the  faces  of  the  primary ;  fracture 
imperfect  conch oidal ;  brittle. 


PonP' 125*  12' 

0  on  g, 136      1 

0  onP 117    24 

Upon  charcoal  it  intumesces,  and  with  salt  of  phosphorus  yields 
a  transparent  globule,  which  contains  a  skeleton  of  silica,  and  be- 
comes opake  on  cooling.  In  the  glass  tube  it  gives  off  a  consi- 
derable quantity  of  water,  whitens,  and  becomes  opake ;  but  is 
neither  soluble  in  acids,  nor  does  it  gelatinize  with  them. 

Sir  David  Brewster  subjected  this  mineral  to  optical  examina- 
tion, and  named  it  in  compliment  to  Mr  Levy,  who  had  previ- 
ously examined  its  crystallographic  properties.  It  occurs  dis- 
posed in  cavities  of  trap,  associated  with  acicular  and  radiated 
mesotype,  at  the  Little  Deer-park  of  Glenarm,  county  Antrim  ; 
also  at  SkagastVand  in  Iceland ;  at  Dalsnypen  in  Faroe;  Godhaven 
in  Disco  Island,  Greenland;  in  the  Vicentme;  and,  though  rarely, 
in  large  reddish  coloured  opake  crystals  at  Hartfield  Moss  in  Ren- 
frewshire. 
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TOURMALINE. 

Tourmalin,  W.    Schorl,  Br.    Rhombohedrtl  Tourmmline,  M. 

Combination  of  silica,  alumina,  oxide  of  iron,  and  lime,  with 
small  proportions  of  magnesia,  potash,  soda,  and  boracic  acid. 
Analyses  by  Gmelin. 

Devonshire. 


Soda 

Potash 

Silica 

Alumina 

Oxide  of  iron 

Ox.  of  manganese  1*89 

Boracic  acid  4'02 

Magnesia  4*68 

Lime  0-00 


Rabenstein. 
1-75 

:o-48 

35-48 
34-75 
17-44 


Karinbricka. 

Greenland^ 

2-53 

315 
0-22 

37-65 

38-79 

33-46 

3719 

9-38 

5-81 

000 

0-00 

3-83 

3-63 

10-98 

5-86 

0-25 

0-00 

2-09) 

0-00  J 

35-20 

35-50 

17-86 

0-43 

4-11 

0-70 

0-55 

Sp.  Gr.  30—3-2.  H.  =  7-0—7-5. 
It  occurs  both  in  semi-crystalline  prisms  of  irregular  form  and 
deeply  striated  on  the  surface,  and  in  prisms  of  six  or  more  sides, 
variously  terminated,  the  two  terminations  being  generally  dis- 
similar. Sometimes  these  prisms  are  extremely  short  and  thick, 
and  at  others  are  acicular  or  even  capillary.  Its  colour  is  usually 
black,  dark-green,  or  brown ;  the  latter  being  generally  translu- 
cent in  one  direction  and  opake  in  the  other,  the  black  altogether 
opake ;  externally  the  crystals  are  splendent.  The  primary  form 
is  considered  to  be  an  obtuse  rhomboid  of  133®  50^,  and  46®  lO'. 
Cleavage  and  fracture  uneven  and  imperfect.  It  is  not  so  hard 
as  quartz.  One  of  its  remarkable  characters  is,  that  it  becomes 
electric  when  heated,  the  termination  which  presents  the  greatest 
number  of  planes  always  exhibiting,  according  to  Haiiy,  the  posi- 
tive or  vitreous  electricity,  while  that  which  consists  of  the  smaller 
number  indicates  the  negative  or  resinous.  Before  the  blowpipe 
the  black  tourmaline  of  Bovey  intumesces  and  becomes  a  black 
scoriaceous  mass ;  with  borax  it  fuses  into  a  transparent  glass. 
1.  2.  3. 


Fig.  1  represents  the  primary  rhomboid,"of  which  the  summit  is  re* 
placed  by  a  triangular  plane  in  fig.  2,  as  well  as  each  lateral  solid  angle, 
by  planes  which  form  the  ordinary  six-sided  prism  of  this  mineral ;  the 
edges  of  the  prism  are  modified  in  fig.  3. 
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Pon?' ..133*50' 

PorP'onm 166  60 

on^ 141  10 

P  on  4  or  P'  on  i  138    7i 

PorP'one 117  25 

#  on  tf'or«" 120  00 

eon/1 149  30 

/I  on/2 165  25 

«  on  tori' ^147  32 

eon^ 136  15 

aon<r 90  OOc^r. 

tn  on  e 103  30  c.  g. 

Tourmaline  is  confined  to  primitive  rocks,  such  as  gneiss,  gra- 
nite, mica-schiste,  &c.  and  the  veins  which  traverse  these  rocks.  The 
largest  and  most  striking  black  crystals  occur  in  Greenland ;  at 
Horlberg  near  Bod^ nmais  in  Bavaria ;  at  Karinbricka  in  Sweden ; 
and  near  Bovey  in  Devonshire,  coating  the  cavities  of  red  granite 
and  associated  with  apatite ;  small  brilliant  black  crystals,  having 
much  the  aspect  of  tin  ore,  are  met  with  imbedded  in  white  quartz 
in  Norway,  at  St  Just  in  Cornwall,  and  in  decomposed  felspar  at 
Andreasberg  in  the  Hartz.  Large  curved  crystalline  prisms  occur 
in  granite  at  Portsoy  in  Banffshire ;  also  in  Norway,  Saltzburg, 
the  Tyrol,  and  Saxony, — ^the  name  Schorl,  which  is  applied  to  this 
variety,  being  derived  from  the  village  of  Schorlan  in  the  latter 
country. 

Tourmaline  is  also  met  with  in  pale  yellowish-brown  crystals 
imbedded  in  talc  at  Windisch-Kappel  in  Carinthia ;  in  pale-green 
translucent*crystals  in  dolomite  at  St  Gothard  ;  of  a  dark  pista- 
chio-green colour  in  Brazil ;  and  nearly  pure  white  in  Siberia  and 
Switzerland.  In  Elba  the  crystals,  when  transparent,  frequently 
exhibit  parallel  zones  of  distinctly  different  colours,  being  red  at 
the,  two  extremes,  and  dark-blue  in  the  centre,  or  partly  grass- 
green  and  partly  azure-blue,  &c.  Tourmaline  possesses  the  sin- 
gular property  of  exhibiting  different  colours  according  as  it  is 
viewed  parallel  or  perpendicular  to  the  axis  of  its  crystals,  and 
almost  invariably  is  less  transparent  in  the  first  of  these  direc- 
tions than  in  the  last. 

Indicolite.  Tourmaline  d*Uto.  Blue  tourmaline  containing 
more  oxide  of  iron  than  oxide  of  manganese. 

Uton.  Brazil. 


Silica 

40-30 

4000 

Alumina 

40-50 

39-16 

Boracic  acid 

110 

4-59 

Oxide  of  iron 

4-85 

5-96 

Oxide  of  manganese 

1-50 

2-14 

Lithia 

4-30 

3-59 

Water,  &c. 

3-60  Arfcvedson 

1-58  Gmelin. 

In  crystals  of  an  indeterminate  form  and 

presenting  an  indigo- 

ue  colour  (hence  its 

name). 

Alone  before  the  blowpipe  it 
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whitens,  intumesces  slightly,  and  becomes  scoriaceous  on  the  sur- 
face, but  does  not  melt.  With  borax  it  fuses  with  effervescence, 
but  more  difficultly  than  rubellite. 

Its  principal  locality  is  the  iron  mine  of  the  island  of  Uton  near 
Stockholm,  where  it  occurs  disseminated  in  a  gangue  of  quartz, 
steatite,  and  felspar. 

Rubellite.  Siberite.  Tourmaline  Apyre,  H.  Tourmaline 
rouge.  Tourmaline  containing  more  oxide  of  manganese  than 
oxide  of  iron. 

Moravia.  Siberia. 


Silica                          42-13 

39-37 

Alum'ma                      36-43 

4400 

Boracic  acid                  5-74 

4-18 

Oxide  of  manganese      6*32 

5-02 

Lime                              1-20 

0-00 

Potash                           2-41 

1-29 

Lithia                             2-04  Gmelin. 

2-52  Gmelin, 

The  rubellite  presents  various  shades  of  red,  from  a  slight  tinge 
to  a  fine  pink,  and  sometimes  a  violet  colour.  Its  crystals  are 
rarely  distinct,  being  commonly  closely  aggregated.  Alone  on 
charcoal  before  the  blowpipe  it  turns  milk-white,  intumesces, 
splits,  vitrifies  on  the  edges,  but  does  not  fuse ;  with  borax  it 
forms  a  transparent  glass ;  on  platina,  with  soda,  it  exhibits  to  an 
intense  degree  the  green  colour  indicative  of  manganese.  It 
occurs  imbedded  in  lithomarge  near  Ekatherineburg  in  Siberia ; 
accompanying  lepidolite  at  Rozena  in  Moravia ;  and  in  granite 
with  green  tourmaline  in  Massachusetts,  U.  S.  Some  of  the  Siberian 
specimens  exhibit  internally  a  brown  or  blue  colour,  surrounded 
with  carmine-red  or  some  other  lighter  tinge,  or  internally  a  red 
hue  bordered  with  pistachio-green. 

MEIONITE. 
Meionit,  W.  H. 

Combination  of  silica,  alumina^  and  lime,  with  some  potash 
and  soda. 

Vesuvius.  Sterzing. 

Potash  and  soda       0-82  2-4  0-89 

Silica  40-53  40-8  89-92 

Alumina  82-73  30-6  31-97 

Lime  24-25  22-1  23-86 

Protoxide  of  iron      0-18  Strom.       1-0  Gmelin.      2-24  Strom. 
Sp.  Or.  2-6— .2-8. 

It  usually  occurs  in  small  four  or  eight-sided  prisms,  termi- 
nated by  tetrahedral  pyramids,  the  edges  or  angles  of  which 
are  sometimes  replaced ;  the  primary  form  is  a  right  prism  with 
square  bases,  and  it  yields  to  cleavage  parallel  to  the  planes 
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fracture  imperfect  conchoidal ;  surface  of  r  irregularly  striated 
longitudinally. 


M  on  M  over  r 86°  66' 

ton  t 119  30 

edge  between  *  and  X^r^n    a 

1  to  the  face  rP^^    ^ 

the  angle  a  h  c 28  19 


Frequently  macled  parallel  to  r.  Alone'before  the  blowpipe 
achmite  fuses  readily  into  a  brilliant  black  globule  ;  with  borax 
forms  a  glass  coloured  by  iron;  and  when  reduced  to  powder 
is  acted  upon  by  the  sulphuric  and  muriatic  acids. 

'  This  is  a  rare  mineral,  its  only  known  locality  being  Runde- 
myr,  near  Kongsberg,  in  Norway.  It  there  occurs  in  crystals 
sometimes  a  foot  long,  imbedded  in  granite,  which,  however, 
from  their  frangibility,  are  not  easily  disengaged  entire. 


CUMMINGTONITE. 


Thomson. 


Contains  Soda 
Silica 


8-44 
56-54 
21-67 

7-80 

3-18--Thomson. 


Protoxide  of  iron 

Protoxide  of  manganese 

Loss  from  heat 
Sp.  Gr.  3-20.  Readily  scratched  by  the  knife. 
This  mineral  occurs  in  fine  needles,  forming  tufts  of  crystals, 
which  diverge  slightly  from  one  another.  Colour  greyish-white. 
Lustre  silky.  Opake,  or  translucent  only  on  the  edges.  Alone  rt 
does  not  melt  before  the  blowpipe ;  with  soda  it  effervesces  and 
fuses  into  a  dark  coloured  globule ;  and  with  borax  forms  a  black 
glass,  indicating  the  presence  of  much  iron  and  manganese.  It 
is  found  at  Cummington  in  Massachusetts  in  a  granitic  rock.  By 
most  mineralogists  it  is  united  with  epidote. 
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EUDYALITE* 

Composed  of  silica,  soda,  zirconia,  lime,  the  oxides  of  iron  and 
manganese,  muriatic  acid,  and  water. 
Soda  13*92 

Saica  52-47 

Zirconia  10'89 

Lime  1014 

Oxide  of  iron  6.85 

Oxide  of  manganese   2*57 
Muriatic  acid  1*03 

Water  1-80  Stromeyer. 


13*82 
53*32 
11*10 
9*79 
6*75 
2*06 
1*03 

1*80  Stromeyer. 
Sp.  Gr.  2*89.    H.  =  5*0—5*5. 
Eudyalite  occurs  both  massive  and  crystallized,  but  the  crys* 
tals  are  generally  small  and  irregular.   The  following  figure,  how- 
ever, is  taken  from  avery  perfect  crystal  nearly  an  inch  in  diame- 
ter, which  was  brought  from  Greenland  by  Gies^cke. 


P  on  P  over  u 106°  36' 

Vonz 126M3' 


Its  colour  is  red  or  brownish-red,  and  generally  somewhat  trans* 
lucent ;  lustre  vitreous,  cleavage  parallel  to  o  very  perfect,  less 
so  parallel  to  z;  fracture  conchoidal  or  uneven.  Before  the 
blowpipe  it  fuses  into  a  leek-green  scoria ;  and  when  reduced 
to  powder  loses  its  colour,  and  gelatinizes  with  acids.  This  mi- 
neral was  distinguished  by  Stromeyer ;  its  only  locality  is  Kan- 
gerdluarsuk  in  West  Greenland,  where  it  occurs  either  accom- 
panying sodalite  and  hornblende,  or  imbedded  in  compact  white 
felspar. 

*  Eudyalite  from  the  Greek,  in  allusion  to  its  ready  solubility  in  acids. 


G  2 
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Of  the  acids  only  two  have  been  found  in  the  concrete  state, 
viz.  the  sulphuric  and  boracic  acids. 


NATIVE  SULPHURIC  ACID. 

This  acid  has  been  found  in  its  natural  state  in  the  caverns 
of  the  volcanic  mountain  Zaccolino,  near  Sienna.  The  concre- 
tions are  in  the  form  of  cauliflowers,  depending  from  the  roofs 
of  the  grottoes,  and  adhering  to  sulphate  of  lime.  Professor 
Pictet  mentions  a  cavern  near  Aix  in  Savoy,  from  the  roof  of 
which  this  acid  mixed  with  water  and  a  little  sulphate  of  lime 
is  observed  to  drop.  It  was  also  noticed  by  Dolomieu  in  the 
caverns  of  Etna. 


NATIVE  BORACIC  ACID. 
Sassoline,  J.     Prismatic  Boracic  Acid,  M. 

The  pure  varieties  consist  of  borax  25*83,  and  oxygen  74*17 
— Berzelius. 

Sp.  Gr.  1-48. 

In  loose  scaly  particles,  or  crystalline  grains  (probably  six- 
sided  tables),  sometimes  aggregated  in  the  form  of  crusts.  Co- 
lour greyish  or  yellowish-white.  The  latter  arising  from  admix- 
ture with  sulphur.  Lustre  pearly  ;  taste  acidulous,  and  slightly 
bitter.  It  fuses /eadily  at  the  flame  of  a  candle,  and  yields  a 
transparent  glassy  globule,  which  becomes  opake  on  cooling 
if  there  be  any  gypsum  in  union.  When  dissolved  in  alcohol  it 
communicates  to  the  flame  a  fine  green  tint. 

It  occurs  in  a  state  of  perfect  purity,  or  mechanically  mixed 
with  a  little  sulphur,  at  the  island  of  Volcano,  one  of  the  Lipari 
group ;  sometimes  massive  and  in  incrustations  which  present  a 
fibrous  structure ;  and  frequently  pulverulent,  and  disposed  as  a 
loose  covering  on  the  surface  of  the  sulphur.  It  is  likewise  de- 
posited by  some  of  the  lagoni  of  Tuscany,  and  at  the  hot  springs 
of  Sasso,  a  locality  which  has  procured  for  it  the  trivial  name  of 
Sassoline, 
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Under  this  head  are  comprehended  those  minerals  which  chiefly 
consist  of  an  earth  combined  with  an  acid ;  some  of  them 
include  variable  proportions  of  oxide  of  iron,  which  may  be 
considered  only  as  an  incidental  ingredient. 


SUBSULPHATE  OF  ALUMINA. 

Aluminite,  J.    Websterite,  Levy,    Alumine  Sous-sul&t^. 

Combination  of  sulphuric  acid,  alumina,  and  water. 

Halle.  Newhaven.         Auteuil. 

Sulphuric  acid    23-36  23-27  23-0 

Water  46-33  46-76  47-0 

Alumina  30-26  29-87  30-0 

Stromeyer.  Dumas. 

Sp.  Gr.  1-669. 
In  reniform  masses  and  botryoidal  concretions,  of  a  white 
or  yellowish-white  colour,  occasionally  translucent,  but  more 
frequently  dull  and  opake,  with  an  earthy  fracture ;  it  yields  to 
the  nail,  is  meagre  to  the  touch,  and  adheres  to  the  tongue.  It 
fuses  with  difficulty  before'^the  blowpipe,  but  dissolves  readily  in 
acids,  without  effervescence.  It  imbibes  water,  but  does  not  in 
consequence  fall  to  pieces. 

It  occurs  imbedded  in  ferruginous  clay,  which  rests  on  the 
chalk  strata  on  the  coast  near  Newhaven  in  Sussex;  also  at 
Epernay  in  France,  and  in  plastic  clay  at  Halle  on  the  Saale  in 
Prussia. 
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SULPHATE  OF  ALUMINA. 

Sulphate  cf  Alumina,  BousnngatUt,    Alunogene,  Beudant, 

Contains  Sulphuric  acid      36-4  35-87 

Alumina  16-0  14-64 

Water  46-6  46-37 

Peroxide  of  iron      0-4  0-50 

Soda  00— Boussin.       2-26— Thomson. 

Sp.  Gr.  1-66.    Very  soft. 
In  crystalline  masses  and  efflorescences.  Colour  white,  occa- 
sionally tinged  yellow  when  impure ;  translucent ;  lustre  silky ; 
taste,  and  comportment  before  the  blowpipe,  similar  to  alum. 

Humboldt  observed  this  mineral  in  clay-slate  at  Araya  near 
Cumana ;  also  at  Socono,  and  elsewhere  in  South  America. 

WAVELLITE.* 

Sub-phosphate  of  Alumina.   Alumine  Hydro-phosphat^e,  H.   Lasionite, 
Devonite,  Fuch»,    Wavellit,  Klaproth,    HydrargilUte,  Davy, 

Combination  of  phosphoric  acid,  water,  and  alumina,  with  a 
little  lime,  the  oxides  of  manganese  and  iron,  and  fluoric  acid. 
Phosphoric  acid  33-40  34-72 

Alumina  35-35  36-56 

Water  26-80  28-00 

Lime  0-50  0-00 

Oxide  of  iron  and  mangan.       1-25  0-00 

Fluoric  acid  2-06  Berzelius.     0-00  Fuchs. 

"Sp.  Gr.  2-337.  H.  =  3-5—40. 
Primary  a  right  rhonabic  prism  of  122°  15'  and  57°  45'. 
It  occurs  in  minute  crystals,  which  usually  adhere  together  and 
radiate,  forming  hemispherical  or  globular  concretions  from  a 
very  small  size  to  that  of  an  inch  in  diameter.  The  general  form 
of  the  crystals  is  that  of  a  rhombic  prism  with  diedral  termina- 
tions, but  the  lateral  edges  of  tlie  prism  are  sometimes  replaced ; 
and  they  are  rarely  sufficiently  distinct  to  admit  of  measurement. 
It  cleaves  parallel  to  Mand  ^,  with  brilliant  surfaces;  commonly 
translucent,  sometimes  opake,  and  possessing  a  silky  or  vitreous 
lustre;  colour  yellowish- white,  yellow,  greyish,  green,  or  bluish  ; 
occasionally  of  a  dingy  brown,  owing  to  the  progress  of  decom- 
position; brittle.  It  is  infusible,  but  under  the  blowpipe  becomes 
white,  opake,  and  loses  its  crystalline  form,  giving  a  slight  green- 
ish tinge  to  the  flame.  It  is  soluble  in  heated  acid,  without  ef- 
fervescence, emitting  a  vapour  which  slightly  corrodes  the  glass. 

•  Wavellite,  in  honour  of  Dr  Wavel,  its  discoverer. 
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Primarj, 


M  on  M' 122*  l^ 

a  on  a 107  26 

aon^ 122  24 

^1  on  5-2 174  46? 

^1  on  A 112  30? 

^onA 112  26 


It  was  first  discovered  by  Dr  Wavel  in  small  veins  and  cavi- 
ties in  argillaceous  schiste,  near  Barnstaple,  in  Devonshire;  it  has 
been  since  found  at  Stenna  Gwyn,  near  St  Austle  in  Cornwall, 
on  a  decomposing  granite ;  in  very  highly  coloured  pistachio- 
green  masses  at  Clonmell,  and  near  Cork;  in  white  stellated 
groups  on  red  sandstone  at  Zbirow,  in  Bohemia ;  on  brown  iron 
ore  at  Amberg,  in  Bavaria  (a  variety  named  by  Fuchs  LasUmiU)  ; 
in  the  Shaint  Isles  of  Scotland ;  and  near  Villa  Ricca  in  Brazil. 
The  Sfyieffisan  of  Breithaupt,  from  Striegis  in  Frankenberg,  is 
evidently  a  variety  of  wavelfite. 


KAKOXENE.*. 

Stemtnannj  in  Brewster's  Journal,  v.  163. 

Combination  of  phosphoric  acid,  water,  fluoric  acid,  alumina, 
peroxide  of  iron,  silica,  and  a  small  quantity  of  lime. 

Phosphoric  acid  17*86,  alumina  10*01,  silica  8*90,  peroxide  of 
iron  36*82,  lime  0*15,  water  and  fluoric  acid  25*95— -Steinmann. 
Sp.  Gr.  3*38. 

In  extremely  minute  fibrous  crystals,  which  appear  to  be  irre- 
gular six-sided  prisms  terminated  by  pyramids  of  six  faces,  ge- 
nerally disposed  in  diverging  groups  radiating  firom  a  point.  Co- 
lour brownish-yellow  of  different  hues ;  lustre  silky,  sometimes 
adamantine ;  adheres  to  the  tongue ;  has  an  argillaceous  odour, 
and — ^probably  from  an  accidental  admixture  with  some  saline 
substance — has  an  astringent  taste.  In  water  it  partly  loses  its 
lustre  and  becomes  brown ;  and  when  placed  on  a  red  coal  it 
emits  a  green  phosphoric  light.  Before  the  blowpipe  on  char- 
coal it  decrepitates  powerfully ;  with  borax  is  incompletely  so- 
luble into  a  dark  bottle-green  coloured  glass;  and  with  soda  fuses 
with  difficulty  into  a  blackish  mass. 


*  From  »«»«;,  bad,  and  |itf«f,  a  guest,  in  allusion  to  the  bad  influence 
of  its  phosphoric  acid  on  the  iron  extracted  fi-om  the  ore  with  which  it 
occurs. 
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Kakoxene  occurs  disposed  on  brown  iron  ore  in  the  iron  mines 
of  Hrbeck  near  Zbirow  in  Bohemia ;  and,  but  for  its  deeper 
tint)  might  be  readily  mistaken  for  karpholite,  which  is  found 
under  similar  circumstances. 

AMBLYGONITE* 

Amblygonite,  Leonhard,    Ambljgonic  Augite  Spar,  Haidingeu 

Combination  of  phosphoric  acid,  alumina,  and  lithia. 

Phosphoric  acid  54-12,  dumina  38*96,  lithia  6*92 — Berzelius. 

This  mineral  occurs  massive,  and  in  rhombic  prisms  of  106**  10' 
and  73^  50^,  which  are  rough  externally,  and  present  a  greenish- 
white,  a  mountain-  or  sea-green  colour.  It  cleaves  parallel  to 
the  sides  of  the  prism  with  brilliant  surfaces ;  and  when  reduced 
to  thin  laminae,  it  varies  from  translucent  to  transparent.  On 
charcoal  it  fuses  readily  into  a  clear  glass,  which  becomes  opake 
on  cooling ;  with  borax  it  melts  into  a  transparent  colourless 
glass. 

It  is  found,  with  tourmaline  and  topaz,  in  granite,  at  Chursdorf 
near  Penig  in  Saxony  ;  and  at  Arendal  in  Norway. 

CHILDRENITE. 

Childrenite,  Levy, 
A  compound  of  phosphoric  acid,  alumina,  and  iron,  according 
to  Wollaston. 

H.  4-5— 5-0. 


e  on  e 130**  20^ 

e  one  over  the  edge  j?  102  30 

eonef 97  60 

a  on  a 124  54 


In  very  minute  yellow  or  brownish-yellow  crystals,  disposed 
either  singly  or  in  crystalline  coats  on  carbonate  of  iron  or  quartz. 
Cleavage  in  planes  parallel  to  the  axis ;  lustre  vitreous,  inclining 
to  resinous;  translucent;  streak  white ;  fracture  uneven.  The 
only  known  locality  of  this  mineral  is  the  vicinity  of  Tavistock  in 
Devonshire ;  it  was  distinguished  by  Levy,  who  named  it  in  com- 
pliment to  Mr  Children  of  the  British  Museum.  {Manual.) 

•  From  the  Greek,  in  allusion  to  the  obtuse  angles  of  its  prism. 
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AZURITE. 

Lazuiit,  W.  H.    Azurite,  J.    Prismatic  Azure  Spar,  M.    Klaprothine, 

BeudanU 

Combination  of  phosphoric  acid,  alumina,  magnesia,  and  water. 
Krieglach.  Radel-graben. 

Phosphoric  acid     43-32  41-81 

Alumina  34-50  35-73 

Magnesia  13-56  9-34 

Lime  0-48  0-00 

Oxide  of  iron  0-80  2-64 

Silica  6-50  210 

Water  0-50— Brandes.      6-06— Fuchs. 

Sp.  Gr.  3-0—3-1.  H.  =  5-0--6-0. 
Primary  form  a  right  rhombic  prism  of  121®  30'. 
Lazuli te  rarely  occurs  crystallized,  being  more  often  granular, 
or  in  small  fragments,  exhibiting  various  shades  of  azure-blue.  It  is 
slightly  translucent;  brittle,  yet  nearly  as  hard  as  quartz;  the  frac- 
ture is  lamellar,  and  its  cleavage  is  parallel  with  the  planes  of  the 
prism,  though  indistinct.  Before  the  blowpipe  it  intumesces  a 
little,  and  assumes  a  glassy  appearance  where  the  heat  has  been 
highest,  but  does  not  melt.  With  borax  it  yields  a  clear  colour<- 
iess  globule. 

Primary. 


The  second  of  the  above  figures  represents  a  superb  crystal  in  the 
possession  of  H.  J.  Brooke,  Esq. 

M  on  M' i2r  ac 

e  or  M'  on  e' 138  46 

M  on  d 140  30 

M  or  M'on/. 150  45 

a  on  a' 91  SO 

c\  or  cV 129  10 

a  on  g  or  c'  or  of  on  ef'  or  c'",..l58  10 

c\  on  cV 120  40 

c\  on  c2'  or  cV  on  c2' 150  00 

c  on  <i  or  ^  on  df 162  36 

cl  on  «.orcl'on  tf' 139  25 

c\  ond 141  20 

It  occurs  in  a  gangue  of  quartz,  near  Vorau  in  Styria  ;  and  in 
narrow  veins  traversing  clay-slate  in  the  torrent  beds  of  Schlam* 
ming  and  Radel-graben  near  Werfen  in  Saltzburg. 
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CARBONATE  OF  LIME. 

The  numerous  varieties  comprehended  under  the  term  carbo- 
nate of  lime,  differ  greatly  in  external  character.  Scarcely  more 
can  be  said  of  them  in  the  general,  than  that  they  all  readily 
yield  to  the  knife,  and  that  their  specific  gravity  is  below  3*0. 

1.  Calcareous  Spar.  Kalkspath,  W.  Chaux  carbonat^e,  H. 
Spath  calcaire,  Br.    Calc  Spar,  J. 

Calcareous  spar  is  pure  carbonate  of  lime,  consisting  of 
Iceland. 
Lime  66-15  55-50  56-33 

Carbonic  acid      43-70  Strom.     44-00  Phillips.      43-05  Biot. 
Sp.  Gr.  2-5— 2-8.    H.  z=  3-0. 

Its  most  prevalent  colour  is  white;  it  is  frequently  transparent, 
and  is  then  strongly  doubly  refractive.  Occurs  crystallized  in 
upwards  of  800*  varieties  of  form,  all  originating  from  an  obtuse 
rhomboid  of  105°  5'  and  74°  55^;  this  rhomboid  may  readily  be 
obtained  by  cleavage,  and  may  itself  occasionally  be  cleaved  pa- 
rallel to  a  plain  passing  through  the  greater  diagonals  in  one  di- 
rection ;  the  brilliant  surfaces  of  the  primary  are  well  adapted 
to  the  use .  of  the  reflective  goniometer.  It  often  occurs  both 
chemically  and  mechanically  united  with  minute  proportions  of 
iron,  magnesia,  alumina^  carbon,  bitumen,  &c,;  cross  fracture 
occasionally  conchoidal,  but  not  easily  obtained.  It  efferves- 
ces jiolently  with  acids.  The  Iceland  variety,  which  is  consider- 
ed to  be  the  purest  form  of  carbonate  of  lime,  is  transparent,  and 
doubly  refractive  in  a  high  degree,  hence  its  familiar  appellation 
of  Iceland  spar,  or  doubly  refracting  spar.  Some  varieties  of  cal- 
careous spar  give  a  yellow  phosphorescent  light  when  laid  on  a 
hot  coal  or  struck  in  the  dark  ;  as  that  accompanying  garnet  in 
Wermeland;  laumonite  in  Brittany,  &c.  Alone,  on  charcoal, 
before  the  blowpipe,  it  becomes  caustic  by  heat,  and  shines  with 
peculiar  brightness  as  soon  as  all  the  carbonic  acid  is  expelled. 
Does  not  yield  water  in  the  matrass,  but  with  the  fluxes  com- 
ports itself  like  arragonite. 

1.  2.  a  4.  5.  6. 


Fig.  1,  the  primary,  an  obtuse  rhomboid.  Fig.  2,  the  same,  of  which 
the  lateral  edges  and  terminal  solid  angles  are  replaced  by  planes.  Fig. 
3,  in  this  both  the  lateral  and  terminal  solid  angles  are  replaced.  Both 
this  and  the  former  figure  tend,  by  the  extension  of  the  modifying  planes, 
to  the  production  of  the  six-sided  prism  {^g,  4),  on  which  no  portion  of 
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the  primarj  planes  is  visible.    F^;.  5,  an  acute  rhomboid.   Fig.  6,  a 
rhomboid  more  obtuse  than  the  primary. 


Boumon  described  fifty-six  modifications  of  the  rhomboid  of  carbonate 
of  lime,  aud  other  mineralogists  have  greatly  increased  the  number.  It 
would  be  perhaps  impossible  to  represent  the  whole  of  these  with  any 
tolerable  accuracy  on  one  figure ;  the  above  figure  therefore  is  intended 
cnly  to  point  out  the  fiict,  that  the  several  modifications  are  referable  to 
three  mat  classes,  viz.  prisms,  acute  rhomboids,  and  obtuse  rhombdds. 
Thus  tne  planes  a  and  eee^  replacing  the  solid  angles,  tend,  by  their  ex- 
tension, to  produce  a  six-sided  prism  represented  by  the  small  fig.  4 ; 
the  plane  a  with  the  planes  ooo  replacing  the  lateral  e<^s,  likewise  tend 
to  produce  a  regular  six-sided  pnsm,  while  a  in  conjunction  with  the 
planes  //////  tend  to  a  twelve-sided  prism.  Thus  also  of  rhomboids, 
the  plane  h  situated  on  the  primary  plane,  and  c  on  the  edge,  tend  to 
two  rhomboids  much  more  obtuse  than  the  primary,  or  than  that  which 
would  be  consequent  on  the  extension  of  the  pUmes  m,  while  g  and  k 
would  produce  very  acute  rhomboids.  The  planes  dl  dl^  of  widch  six 
are  visible  on  the  figure,  would  produce  very  obtuse  dodecahedrons ; 
the  planes  d2  <22,  less  obtuse ;  while  the  consequence  of  the  extension 
of  the  planes  h  h  would  be  acute  dodeo&hedrons,  and  of  the  planes  t  i  still 
more  acute.  But  of  rhomboids,  both  acute  and  obtuse,  there  is  an  al- 
most endless  variety,  all  actually  differing  by  admeasurement. 

It  occurs  in  veins  in  almost  every  kind  of  rock,  firom  the  old- 
est to  the  newest  alluvial  strata,  and  accompanies  or  c<»[istitutes 
the  gangue  of  a  great  variety  of  minerals.  It  is  so  generally 
distributed,  that  any  enumeration  of  its  localities  would  be  im- 
possible. Among  those  most  distinguished  may  be  mentioned 
Andreasberg  in  tihe  Hartz,  where  the  six-sided  prisms  have  been 
found  in  great  beauty ;  Alston  Moor  in  Cumberland,  which  af- 
fords the  flat  rhombic  crystals;  and  Derbyshire,  whence  the 
pale-yellow  transparent  pyramids,  sometimes  of  very  large  di- 
mensions, are  obtained.  The  transparent  variety  from  Iceland 
is  not  found  in  distinct  crystals,  although  the  surfaces  of  the 
masses  indicate  crystallization,  and  are  often  implanted  with  stil- 
bite  and  heulandite. 

2.  ScHiEFER  Spar.*  Schiefer-spath,  W.  Chaux  carbonat6e 
naoree,  H.     Slate-spar,  J.    This  variety  occurs  massive,  and  in 

**  Schiefer  or  slate-spar,  in  allusion  to  its  slaty  structure. 
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extremely  thin  tabular  plates  intersecting  each  other  in  various 
directions,  but  without  any  determinate  crystalline  form.  Its 
colour  is  usually  white,  with  a  shining  and  more  or.  less  pearly 
lustre  ;  it  is  translucent,  yields  easily  to  the  knife,  and  often  pos- 
sesses a  greasy  feel.  Specific  gravity  about  2*5.  It  is  infusible; 
but  is  soluble  with  effervescence  in  acids.  It  is  an  almost  pure 
carbonate  of  lime. 

It  occurs  in  metalliferous  beds  in  Norway ;  in  Glen  Tilt,  Perth- 
shire ;  in  Assynt,  Sutherlandshire ;  and  in  the  county  of  Wick- 
low,  in  Ireland. 

4.  Agaric  Mineral.*  Rock  Milk.  Berg  milch,  W.  Chaux 
carbonatee  spongieuse,  H.  Is  of  a  white  colour,  or  yellowish 
or  greyish-white ;  and  is  soft,  dull,  meagre  to  the  touch,  soils 
the  fingers,  is  very  tender,  opake,  and  so  light  as  to  float  for  a 
short  time  on  water.     It  is  nearly  pure  carbonate  of  lime. 

It  is  found  in  beds  and  crevices  of  calcareous  rocks  in  Swit« 
zerland,  where  it  is  employed  for  white-washing  the  houses  ;  also 
near  Ratisbon ;  at  Sunderland  in  Durham ;  and  in  Oxfordshire. 

5.  APHRiTE.f  Earth-foam.  Schaumerde,  W.  Chaux  car- 
bonatee nacr^e  lamellaire,  H.  Ecume  de  Terre,  Br.  This  va- 
riety is  found  sometimes  solid,  more  often  in  a  friable  state ;  it  con- 
sists of  white  scales  of  a  shining  pearly  or  pseudo-metallic  lustre. 
It  is  opake,  very  sofl  to  the  touch,  and  is  nearly  pure  carbonate 
of  lime.  It  is  usually  found  in  calcareous  rocks  in  veins  or  ca- 
vities ;  and  differs  from  schiefer-spar  principally  in  being  less  co- 
herent. It  occurs  in  Hessia,  and  abundantly  at  Eisleben  in 
Thuringia,  in  mountains  consisting  of  stratified  limestone. 

6.  Stalactitic  Carbonate  of  Lime.  Kalk-sinter,  W. 
Chaux  carbonatee  concretionnee,  H.  Calc  sinter,  J.  Occurs 
mamillated,  or  in  long  straight  pendulous  masses  or  tubes, 
coating  the  interior  of  caves  and  fissures.  The  fracture  is  either 
lamellar  or  fibrous,  the  fibres  diverging  from  the  centre;  tlie 
cleavage  always  tliat  of  the  perfect  rhomb ;  with  a  pearly  or 
silky  lustre ;  prevalent  colour  yellowish-white. 

Stalactites  are  sometimes  of  prodigious  dimensions,  of  which 
the  grotto  of  Antiparos  in  the  Archipelago,  the  extensive  caves 
of  Adelsberg  in  Carniola,  and  that  of  Auxelle  in  France,  are 
striking  instances.  The  most  remarkable  in  Britain  are  to  be 
found  in  the  cavern  of  Castleton,  and  other  caves  in  Derbyshire, 
and  Macallister  Cave  in  the  Isle  of  Skye. 

Stalactites  are  now  continually  forming.  They  are  deposited 
firom  water  loaded  with  particles  of  carbonated  lime,  in  the  hol- 
lows and  caverns  of  mountains ;  the  water,  finding  its  way  into 
these  through  crevices  in  the  roof,  becomes  exposed  to  the  air, 

•  Described  by  Pliny  under  the  name  of  Agaricon ; — ^resembling  fungus, 
•f-  Aphrite,  from  the  Greek  ; — a  foam-like  substance. 
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evaporation  ensues,  and  thus  the  calcareous' particles  are  caused 
to  precipitate.  Some  caverns  have  been  entirely  filled  with  cal- 
careous stalactite,  so  that  it  is  occasionally  obtained  in  large 
masses ;  in  this  state  it  is  caUed  Alabcuter,  and  is  used  in  stat- 
uary and  in  the  formation  of  vases  ;  its  name  being  derived  from 
Alal)astron,  an  Egyptian  village  between  the  Nile  and  the  Red 
Sea^  which  was  the  principal  locality  known  in  ancient  times. 

7.  Granular  Limestone.  Kalkstein,  W.  Chaux  carbo- 
natee  saccharoide,  H.  Granular  limestone  is  massive,  and  con- 
sists of  small  grains  or  minute  crystals,  presenting  a  lamellar 
structure  and  brilliant  lustre ;  but  as  these  grains  intersect  each 
other  in  every  direction,  the  lustre  of  the  mass  is  only  glimmer- 
ing. It  is  of  various  colours ;  white,  gre^,  yellow,  bluish,  red- 
dish, greenish,  &c.  and  is  sometimes  vemed  or  spotted ;  frac- 
ture splintery,  occasionally  slaty,  in  consequence  of  containing 
parallel  layers  of  mica ;  somewhat  translucent,  and  brittle. 

Granular  limestone  is  found  in  many,  if  not  in  most  primitive 
countries ;  it  sometimes  forms  entire  mountains,  but  more  often 
occurs  in  beds.  It  is  considered  to  be  of  contemporaneous  for- 
mation with  gneiss,  porphyry,  argillaceous  and  micaceous  schiste, 
with  which  it  frequently  alternates.  In  the  Alps  and  the  Py- 
renees examples  of  this  are  of  frequent  occurrence. 

The  whitest  and  more  esteemed  primitive  limestone  was  termed 
by  the  French  mineralogists  Chaux  carbonatee  saccharoide, 
from  its  likeness  to  sugar  when  in  small  masses.  From  its  im- 
portant uses  in  the  arts,  it  is  commonly  called  Statuary  marble. 
The  most  celebrated  statuary  marbles  of  ancient  times  were 
found  in  the  islands  of  Faros,  Naxos,  and  Tenos,  in  the  Archi- 
pelago. Parian  marble  is  white,  large  grained,  and  considerably 
translucent.  The  Pentelicon,  taken  ^om  quarries  on  a  moun- 
tain called  Pentelicus,  near  Athens,  is  traversed  by  greenish  or 
greyish  veins,  which  are  commonly  micaceous.  The  marble  of 
Carrara  has  a  finer  grain  and  closer  texture,  and  is  that  now 
usually  employed  by  statuaries ;  the  quarries  of  this  marble  are 
on  the  eastern  coast  of  the  Gulf  of  Genoa,  and  are  worked  on 
the  face  of  a  mountain  to  the  height  of  about  800  feet. 

The  name  LucuUitey  as  applied  to  black  marble,  arose  from 
the  quantity  of  that  colour  which  Lucullus  imported  into  Rome, 
from  an  island  in  the  Nile.  That  from  Kilkenny  in  Ireland  en- 
closes shells  of  a  whitish  colour,  which,  when  the  marble  is  cut 
and  polished,  present  segments  of  circles ;  this  is  much  used  for 
chimney-pieces  and  ornaments. 

The  Verd  antique  consists  of  carbonate  of  lime  imbedded  in 
green  serpentine  :  its  geological  situation  is  not  known. 

The  Lumachelli  marble  exhibits  beautiful  iridescent  colours, 
which  are  sometimes  prismatic  internally,  but  more  commonly 
of  various  shades  of  red  or  orange,  whence  it  has  also  obtained 
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at  particular  angles.  It  cleaves  parallel  to  the  lateral  planes  of  a 
right  rhombic  prism  of  1 16°  5'  and  63**  65', — the  primary  form. 
Most  prevalent  colour  white,  though  sometimes  tingedj  yellow, 
green,  and  blue.  The  crystals  are  internally  shining  or  vitreous  ; 
they  are  translucent — the  small  ones  sometimes  colourless  and 
transparent ;  yield  to  the  knife  and  are  brittle,  but  scratch  cal- 
careous spar  easily.  They  refract  doubly  in  particular  direc- 
tions. Thin  fragments  of  transparent  crystals  decrepitate  in  the 
flame  of  a  candle  ;  other  varieties  lose  their  translucency  and  be- 
come friable.  With  borax  it  dissolves  and  forms  a  transparent 
glass,  which  crystallizes  on  cooling ;  but  in  soda  itjs  insoluble.  It 
presents  a  yellowish-red  phosphorescent  light  upon  hot  iron  ;  and 
is  soluble  in  the  nitric  and  muriatic  acids,  during  which  process 
carbonic  acid  is  disengaged ;  paper  dipped  into  a  mixture  of  this 
solution  and  alcohol  burns  with  a  purple  flame. 


1. 


2. 


Fig.  1,  the  primary  form,  a  right  rhombic  prism,  which  in  fig.  2  is 
modified  by  planes  replacing  the  four  acute  angles,  so  as  to  cause  the 
plane  P  of  fig.  1  to  disappear.  In  fig.  3,  two  crystals  of  the  same  form 
as  fig.  2  cross  each  other.  Fig.  4  represents  two  crystals  crossing  each 
other,  of  which  the  planes  M  M  and  P  of  fig.  1  appear,  but  the  acute 
edges  of  that  figure  are  replaced  by  planes  parallel  to  the  axis  of  the 
prism.  In  fig.  5,  three  similar  crystals  cross  each  other ;  these  do  not 
often  occur  so  distinct,  but  usually  as  represented  by  fig.  6,  in  which 
they  are  more  closely  united  in  the  general  form  of  a  six-sided  prism. 
The  dotted  lines  represent  the  cracks  observable  down  eacli  face,  aris- 
ing from  the  contact  of  the  planes  forming  the  diedrid  terminations  of 
the  several  crystals  of  which  fig.  5  is  composed ;  and  from  the  same  cause 
the  six  lateral  planes  of  this  apparently  six.sided  crystal  are  not  flat,  but 
each  presents  a  slightly  re-entering  angle. 

MonM' lie" 30' 

M'onh 121  38 

M  on  cl' or  M' on  cl  108  18 

b  or  M'  on  6...  144  00 

cl  oncV 108  18 

c2 150  30 

c3 141  00 

h 125  65 

b 136  30 

6  on  6 129  33 

This  mineral  is  named  from  its  locality,  the  province  of  Ar- 
ragon,  in  Spain,  where  it  was  first  found  in  large  detached  twin 
crystals,  disseminated  in  a  ferruginous  clay,  accompanied  by 
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sulphate  of  lime,  the  most  transparent  and  best-defined  prisms 
however  occur  near  Bilin  in  Bohemia,  in  a  vein  traversing  basalt ; 
while  the  branching  or  coralloidal  varieties,  to  which  the  name 
of  Flosferri  has  been  given,  occur  in  beds  of  iron  ore,  and  are 
particularly  beautiful  in  the  Styrian  mines  of  Eisenerz,  where 
they  appear  stalactitically  disposed  on  the  roofs  and  sides  of  con- 
siderable cavities.  Radiated  and  acicular  minute  white  crystals 
have  been  found  in  the  recent  lavas  of  Vesuvius.  The  massive, 
silky,  and  fibrous  variety,  termed  scUin  spar,  occurs  at  Duflon, 
in  thin  veins,  traversing  shale,  generally  accompanied  by  iron- 
pyrites  ;  it  is  susceptible  of  a  fine  polish,  and  is  employed  in  the 
manufacture  of  ornaments.  Stalactitic  specimens  of  a  snowy 
whiteness  have  been  met  with  at  Leadhills  ;  also  in  Buckingham- 
shire ;  in  Devonshire  ;  and  in  Dirk  Hatterick's  Cave,  on  the  coast 
of  Galloway. 

Arragonite  may  with  facility  be  distinguished  from  calcareous 
spar  by  exposing  it  to  heat,  before  which  it  at  once  flies  into 
powder,  while  the  calcareous  spar  placed  alongside  of  it  remains 
unchanged,  and  even  retains  its  transparency.  Its  cleavage  in  a 
longitudinal  direction  should  also  be  a  sufficient  characteristic — 
the  faces  of  cleavage  in  calc  spar,  however  small  the  individuals, 
being  always  inclined.    {Manual) 


BITTER  SPAR. 

Chaux  Carbonate  Magnesif^  Primitive,  H.  Bitterspath,  W.  Rbomb 
or  Dolomite  Spar,  J.  Macrotypous  Lime  Haloide,  M.  in  part  Brovm 
spar. 

Combination  of  carbonate  of  lime  and  carbonate  of  magnesia, 
the  latter  occasionally  replaced  by  a  small  proportion  of  carbo- 
nate of  iron. 

Halle  in 
Tyrol. 
Carbonate  of  lime  68*0 

Carbonate  of  magnesia  25*5 

Carbonate  of  iron  10 

Manganesian  oxide  of  iron      O'O 
Water  2-0 


i  Sp.  Gr.  2-85--2-9. 

I  Bitter  spar  is  usually  found  in  the  form  of  its  primary  crystal, 

!  an  obtuse  rhomboid,  so  nearly  allied  to  that  of  carbonate  of  lime 

!  that  it  was  considered  the  same  until  Wollaston  discovered  the 

'i  difference  by  means  of  the  reflective  goniometer.    Its  angles  are 


n          Taberg  in 

MiemUe, 

Sweden. 

Tuscany. 

730 

530 

250 

42-5 

00 

3-0 

2-2 

00 

00 

00 

Klaproth. 

Klaproth 

H.  =z  3-5— 40. 
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106°  15'  and  73°  45'.  Colour  greyish  or  yellow,  with  a  some- 
what pearly  lustre ;  harder  than  calcareous  spar,  semi-transparent, 
and  very  brittle.  It  cleaves  readily  into  rhomboids  of  the  same 
^rm  as  the  crystals.  Before  the  blowpipe,  bitter  spar  is  not  dis- 
tinguishable from  calcareous  spar ;  it  however  is  more  slowly 
soluble  in  acids,  and  produces  only  a  very  slight  effervescence. 


P  on  F 106'  15' 

PorP'onP" 73  45 


The  finest  and  most  transparent  crystals  occur  at  Traversalla 
in  Piedmont,  at  St  Gothard,  and  near  Gap  in  France  ;  it  is  also 
found  in  the  Tyrol  and  Salzburg ;  and  atTaberg  in  Sweden,  with 
asbestus,  talc,  and  chlorite. 

The  following  substances  are  considered  varieties  of  bitter 
spar. 

1.  MiEMiTE  occurs  crystallized,  but  more  often  massive.  In- 
ternally it  is  splendent  and  pearly ;  its  fracture  is  foliated  and 
curved  ;  colour  greenish- white  or  green ;  translucent ;  and  brittle. 
Sp.  Gr.  2*8.  It  is  found  imbedded  in  gypsum  at  Miemo*  in 
Tuscany. 

2.  Pearl  SpAR.f  Chaux  carbonatee  ferro-manganesif^re,  H. 
This  is  the  most  common  variety  of  bitter  spar.  It  occurs  in  ob- 
tuse rhombs,  with  curvilinear  faces ;  generally  presents  a  shining 
pearly  lustre ;  is  translucent,  yields  to  the  knife,  but  is  harder 
than  calcareous  spar ;  colour  white,  grey,  or  yellowish.  Specific 
gravity  about  2*5. 

It  occurs  abundantly  in  the  lead  mines  of  the  north  of  £ng> 
land ;  in  those  of  Derbyshire ;  in  that  of  Beeralstoh  in  Devon- 
shire ;  in  several  mines  in  Cornwall ;  at  Schemnitz  in  Hungary ; 
at  Kapnik  in  Transylvania ;  at  Clausthal  in  the  Hartz ;  at  Frey- 
berg  in  Saxony  ;  and  in  many  other  places  on  the  continent. 

3.  DoLOMiTE.j:  Magnesian  limestone.  Occurs  massive,  and 
has  sometimes  a  slaty  texture;  it  consists  of  fine  crystalline  grains, 
which  are  lamellar ;  is  generally  white,  occasionally  with  a  tinge 
of  yellow  or  grey ;  is  translucent  on  the  edges,  and,  when  struck, 
frequently  emits  a  phosphorescent  hght,  which  is  visible  in  the 
dark.  It  greatly  resembles  primitive  limestone,  but  is  readily 
distinguished  by  its  feeble  effervescence  in  acid. 


•  Whence  Miemite. 

+  From  its  pearlj  lustre. 

:|:  Dolomite,  in  honour  of  the  geologist  Dolomieu. 
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It  occurs  in  the  Pyrenees,  Saxony,  France,  Sweden,  in  lona 
one  of  the  Hebrides,  and,  though  in  a  more  impure  state,  in 
many  counties  of  England — Somersetshire,  Yorkshire,  Notting- 
hamshire, &c.  At  Building  Hill  near  Sunderland  it  forms  glo- 
bular earthy-like  concretions ;  and  in  the  same  vicinity  is  found 
in  slaty  masses,  which,  when  split  into  thin  pieces,  are  very  flex- 
ible,— a  quality  supposed  to  depend  on  the  water  it  contains,  as 
it  is  nearly  lost  when  the  mineral  dries. 

Gurhqfian  is  of  a  snow-white  colour,  and  very  compact; 
the  fragments,  which  are  sharp,  are  translucent  on  the  edges ; 
fracture  flat  conchoidal.  In  many  respects  it  may  be  mistaken 
for  semi-opal.  It  occurs  in  veins  traversing  serpentine  between 
Gurhof*  and  Aggsbach  in  Lower  Austria. 

The  mortar  obtained  from  this  species  is  esteemed  for  cement, 
being  less  subject  to  decay,  owing  to  its  absorbing  less  carbonic 
acid  from  the  atmosphere  than  that  of  common  limestone.  But 
for  agricultural  purposes  it  is  of  inferior  value  ;  for  when  laid  on 
particular  soils  it  tends  rather  to  injure  than  to  improve  vegetation, 
which  is  wholly  destroyed  when  the  quantity  is  large ;  this  effect 
is  owing  to  the  magnesia  it  contains.  The  cathedral  of  Milan, 
and  the  Minster  and  city  walls  of  York,  are  built  of  magnesian 
limestone ;  the  white  marble  of  Paros,  and  that  of  lona  in  the 
Hebrides,  belong  to  this  species;  it  therefore  often  admits,  as 
well  as  limestone,  of  being  cut  and  polished,  and  is  described  as 
being  particularly  durable. 


ANKERITE. 

Paratomous  Lime  Haloide,  M.      Robe  Wand  and  Wandstein  of  Styrian 

Miners. 

Carbonic  acid  with  oxide  of  iron  35*31,  lime  50*11,  magnesia 
11*85,  oxide  of  manganese  3'08^ — Schrotter. 

Sp.  Gr.  2-95— 31.     H.  =  3-5— 40. 

Primary  form  a  rhomb  of  106®  \2f.  In  crystalline  masses  of 
a  white  colour,  though  sometimes  tinged  yellow  and  brown,  from 
an  admixture  of  iron.  Cleavage  perfect  parallel  to  the  faces  of 
the  rhomb ;  lustre  vitreous ;  slightly  translucent ;  streak  white  ; 
fracture  uneven ;  and  the  surface  generally  striated.  Before  the 
blowpipe  per  se  it  becomes  black,  and  acts  on  the  magnet,  but 
does  not  fuse ;  with  borax  it  melts  into  a  pearl.  In  nitric  acid 
it  is  soluble  with  a  brisk  effervescence ;  and  on  exposure  to  the 
atmosphere  its  surface  becomes  darker.  This  species  occurs  at 
the  Rathhausberg  in  the  Gastein  valley,  Saltzburg ;  and  in  con- 
siderable quantity  at  the  Styrian  mines  of  Eisenerz,  where  it  is 

•  Whence  Gurhofian. 

H 
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prized  both  as  an  iron  ore,  and  as  a  flux  in  the  process  of  smelt- 
ing ;  it  is  also  met  with  at  Golrath  and  the  Neider  Alp  in  Styria. 
It  was  distinguished  by  Mohs,  who  named  it  in  compliment  to 
Professor  Anker  of  the  Johannseum  in  Gratz.    {Manual.) 


PLUMBO-CALCITE. 

Johnstone, 

Carbonate  of  lime  92'2,  carbonate  of  lead  7'8 — Johnstone. 

Form  and  cleavage  the  same  as  the  primary  rhomb  of  calcar- 
eous spar ;  massive.  When  heated  the  carbonic  acid  is  driven 
off,  and  the  specimen  assumes  a  reddish  colour.  Before  the  blow- 
pipe it  yields  with  soda  a  white  enamel,  but  no  reduced  lead  ap- 
pears. Occurs  among  the  old  workings  at  Wanlockhead  in  Dum- 
fries-shire. 


APATITE.* 

Phosphate  of  Lime.    Apatit,  W.    Rhombohedral  Fluor  Haloide,  M. 
Chaux  Phosphat^e,  H. 

Combination  of  the  phosphoric,  fluoric,  and  muriatic  acids, 
with  lime. 

StGothard.      g^^f         Greiner.     ^^^f 

tec  ad/"'}    ^'^  **-27  **■««      {tlo 

Lime  65-66  65-30  55-57         44-75 

Muriatic  acid  0-02  0-43  0-07  000 

Rose.  Rose.  Rose.       Klaproth. 

Some  massive  varieties  also  contain  silica,  carbonic  acid,  and 
oxide  of  iron. 

Sp.  Or.  8-1— 3-3.    H.  =  5-0. 

Phosphate  of  lime  is  found  massive  {Phosphorite)  ;  and  crys- 
tallized in  six-sided  prisms,  terminated  by  one  or  more  planes 
{Apatite),  or  the  prism  is  terminated  by  a  six-sided  pyramid,  and 
the  latend  edges  are  sometimes  replaced;  it  yields,  though  with 
some  difficulty,  to  mechanical  division  parallel  to  all  the  planes 
of  the  regular  hexahedral  prism,  which  therefore  isconsidered  the 
primary  form ;  fracture  more  or  less  conchoidal,  with  a  vitreous 
lustre ;  translucent,  rarely  transparent ;  white,  yellowish-white, 
wine-yellow,  green,  blue  or  bluish-green,  and  red, — these  co- 

*  Named  by  Werner,  from  ««'«t«a»,  to  deceive ;  in  allusion  to  its  being 
readily  mistaken  for  certain  other  minerals. 
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lours  sometimes  intermixed  in  the  same  crystal.  In  a  very 
high  temperature,  the  edges  and  angles  are  rounded  off,  but  it 
does  not  fuse  without  addition  ;  with  borax  it  forms  a  clear  glo- 
bule, and  in  salt  of  phosphorus  dissolves  in  great  quantity,  af- 
fording a  transparent  glass,  which  when  nearly  saturated  be- 
comes opake  on  cooling,  and  presents  crystalhne  faces.  Soluble 
without  effervescence  in  the  nitric  and  muriatic  acids ;  and  when 
thrown  in  powder  on  live  coal,  emito  a  yellow  phosphorescent 
light. 
*  1.  2.  3.  4. 


^ 


^ 


d  f 


KI 


Fig.  1,  the  prunary— a  six-sided  prism.  Fi{(.  2,  the  same,  of  which 
the  terminal  edges  are  replaced ;  tending  to  a  six-sided  pyramid,  which 
is  perfect  in  fig.  3,  the  lateral  edges  of  the  prism  being  replaced.  F^-  4, 
in  this  the  lateral  and  terminal  edges  of  the  prism  are  all  replaced  by 
planes,  and  its  solid  angles  by  small  six-sided  faces. 

MonM'orM'onM"...120'  (K 

P  on  M  M'  or  M" 90    0 

M  or  M'  on  d 160    0 

M  on  «  or  M'on  e' 169    2 

Poncl 167    0 

c2 134  43 

c3 120  38 

a 124  10 

Moncl ..112  48 

c2 130  30 

c3 139  48 

Wonhorl/ 149  40 

b  on  a 162  18 

It  is  somewhat  remarkable  that 
the  planes  b  Vare  rarely  seen  to- 
gether on  the  same  crystal. 

Ehrenfriedersdorf  in  Saxony,  and  Schlackenwald  in  Bohemia, 
are  well-known  continental  localities  of  this  mineral.  The  crystals 
from  St  Gothard  in  Switzerland  are  remarkable  for  their  white- 
ness and  transparency,  and  the  regularity  of  their  complex  forms ; 
those  from  Arendal  in  Norway  {Moroxite)  are  opake,  and  of  a 
greenish-blue  colour ;  while  the  asparOfguS'SUme  or  spargelstein^ 
from  the  Zillerthal  in  the  Tjnrol,  is  translucent,  of  a  wine-yellow 
hue,  and  imbedded  in  green  talc.  In  the  St  Lawrence  county, 
United  States,  apatite  occurs  abundantly  in  well-defined  sea- 
green  coloured  crystals,  occasionally  four  to  six  inches  in  length, 
imbedded  in  granular  limestone ;  and  in  the  British  Museum 
there  is  one  very  remarkable  crystal,  which  is  said  to  be  from  the 
vicinity  of  St  Petersburg.     Beautiful  crystals  have  also  been 
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discovered  at  Caldbeck-fell  in  Cumberland ;  in  Cornwall  in  tin 
veins  in  the  granite  of  St  Michael's  Mount,  with  topaz,  &c. ;  with 
axinite  on  the  cliffs  of  Botallack  near  the  Land's  End  ;  and  near 
Bovey  Tracey  in  Devonshire,  in  large  greyish-white  translucent 
prisms,  with  crystallized  tourmaline,  in  a  quarry  of  red  granite. 

The  massive  variety  of  apatite  is  usually  distinguished  under 
the  appellation  oi  phosphorite.  It  presents  a  granular  texture^ 
and  a  yellowish  or  reddish-white  colour ;  is  nearly  opake  ;  and  be- 
comes phosphorescent  on  the  application  of  heat.  It  is  found  at 
Schlackenwald  in  Bohemia,  and  abundantly  near  Lagrofan  in  Es- 
tremadura  in  Spain,  in  beds  alternating  with  limestone  and  quartz. 

HERDERITE* 

Prismatic  Fluor  Haloide,  Haidinger, 

Primary  form  a  right  rhombic  prism  of  115®  9'  and  64®  51'. 

Sp.  Gr.  2-9— 31.     H.  =  50. 


ponp  over  M 77*  20* 

p  on  p  contiguous. 144  16 

ton  ^contiguous 64  51 


Cleavage  interrupted  parallel  to  M.  Fracture  small  conchoi- 
dal.  Colour  several  shades  of  yellowish-  and  greenish- white;  very 
translucent ;  with  a  vitreous  or  somewhat  resinous  lustre.  Streak 
white ;  surface  of  M  smooth,  and  delicately  striated  parallel  to 
its  edges  of  combination  with  p. 

Herderite  much  resembles  asparagus-stone,  but  was  distin- 
guished by  Haidinger.  It  occurs  imbedded  in  fluor,  in  the  tin 
mines  of  Ehrenfriedersdorf  in  Saxony ;  and  is  a  very  rare  species. 

FLUOR  SPAR.t 

Fluorine,  Beudant.    Fluate  of  Lime.     Fluss,  W.   Chaux  fluat^e,  H. 
Octahedral  Fluor  Haloide,  M. 

Combination  of  fluoric  acid  and  lime. 
Lime  67-75  72-14 

Fluoric  acid     82-25— Klaproth.     27-86— Berzelius. 
Sp.  Gr.  30  to  3-3.     H.  =  4-0. 

•  In  compliment  to  Baron  von  Herder,  the  director  of  the  Saxon 
mines  at  Freyberg. 

•f-  From  the  Latin /«o,  to  flow — in  allusion  to  its  important  use  as  a 
flux  to  the  metallic  ores. 
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Fluor  occurs  crystallized,  nodular,  compact,  and  earthy;  the 
first  has  a  perfectly  lamellar  structure,  and  may  be  cleaved  with 
facility  into  the  tetrahedron,  acute  rhomboid,  and  regular  octa- 
hedron, the  latter  of  which  has  been  adopted  as  its  primary  form : 
occasionally  however  the  edges  of  a  cube  of  fluor  may  be  dis- 
placed mechanically,  affording  an  apparent  cleavage  parallel  to 
the  planes  of  the  rhombic  dodecahedron ;  but  this  is  only  decep- 
tive, for  the  planes  so  produced  are  irregular,  and  therefore  un- 
like those  parallel  to  the  planes  of  the  octahedron,  and  may  be 
termed  planes  of  composition.  It  occurs  in  the  form  of  the  octa- 
hedron and  its  varieties;  as  the  cube,  dodecahedron  with  rhom- 
bic planes,  &c  Fluor  is  found  perfectly  limpid  and  transparent ; 
also  white,  grey,  and  exhibiting  various  shades  of  blue,  green, 
red,  yellow,  and  purple :  when  pounded  and  placed  on  live  coal  it 
emits  a  phosphorescent  light,  blue,  green,  purple,  or  yellow ;  when 
thrown  in  mass  into  the  fire,  it  decrepitates  and  flies.  Is 
acted  upon  by  acids,  and  particularly  by  heated  sulphuric  acid, 
which  decomposes  it,  and  disengages  fluoric  acid  in  vapours. 
Alone  on  charcoal  it  fuses  by  much  heat  into  an  opake  white 
globule ;  with  borax,  and  salt  of  phosphorus  it  forms  a  transparent 
glass,  which  when  saturated  to  a  certain  extent  becomes  opake. 
1.  2.  3.  4. 


9. 


11. 


12. 


Fig.  1,  primary ;  the  regular  octahedron.  Fig.  2,  the  same,  having  all 
its  solid  angles  replaced  by  square  planes,  which  are  enlarged  and  com- 
plete  in  fig.  3,  the  cube.  Fig.  4,  the  cube,  of  which  the  edges  and  angles 
are  replaced.  Fig.  6,  the  octahedron,  with  its  edges  replaced  by  six-sided 
planes ;  which  in  fig.  6  are  complete  and  of  a  rhombic  shape,  forming  the 
rhombic  dodecahedron.  Fig.  7  the  cube  with  its  edges  bevelled,  or  re- 
j^aced  by  two  planes ;  these  planes  are  complete  in  fig,  8,  forming  a  solid 
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ANHYDRITE. 

jMuriacite,  WurfeUpath,  W.    Chaux  Sulpbat^e  Anhydre,  H. 
Gjpsum  Haloide,  M. 

Combination  of  sulphuric  acid  and  lime. 
Sulz.  Kisleben.         Vulpino. 


Sulphuric  acid 

Lime 

Water 

Baryta 

Silica 


570 
420 

00 

0-0 

0-2 
Klaproth. 


66-28 

41-48 

0-75 

000 

0-00 

Rose. 


58-00 

41-70 

0-07 

000 

0-09 

Stromeyer. 


Prismatic 


Bohemia. 

56-0 

390 

0-0 

20 

0-2 

Beudant. 


Sp.  Gr.  2-5— 2-9.  H.  =  30—3-5. 
Anhydrite  occurs  crystallized  in  the  form  of  a  rectangular 
prism,  of  which  the  lateral  edges  are  sometimes,  though  rarely, 
replaced.  It  readily  yields  to  cleavage  parallel  with  die  planes 
of  the  prism,  but  with  more  difficulty  in  one  direction  than  in 
the  other  two.  It  is  white,  violet,  bluish,  or  reddish ;  is  trans« 
lucent,  sometimes  tran^arent ;  widi  a  splendent,  pearly  lustre. 
It  possesses  double  refraction.  In  the  matrass  it  yields  no  water, 
and  it  does  not  exfoliate  like  gypsum  before  the  blowpipe,  but 
becomes  glazed  over  with  a  white  friable  enamel ;  with  borax 
it  fuses  with  effervescence  into  a  transparent  glass,  which  on 
cooling  is  yellowish-brown,  and  which,  if  the  proportion  of  the 
assay  be  considerable,  becomes  brown  and  opake ;  with  fluor  spar 
it  forms  a  transparent  globule  while  hot,  which  alters  into  an 
opake  white  enamel  when  cold. 

PonMorT 90"   0' H. 


^^"^"^P 

3M 
> 

€l 

T 

MonT 90    0  — 

M  on  d 140     4  — 

Ton  J 129  66  — 


It  is  found  in  the  salt  mines  of  Hall  in  the  Tyrol,  and  Bex  in 
Switzerland;  also  in  cleavable  masses  of  a  brick-red  colour 
imbedded  with  gypsum  and  polyhalite,  in  beds  of  rock  salt  at 
Aussee  in  Upper  Austria. 

Compact  Anhydrite  or  Vulpinite  occurs  massive,  contorted,  and 
reniform.  It  is  found  in  the  salt  mines  of  Upper  Austria  and 
Salzburg ;  at  Sulz  on  the  Neckar  m  Wirtemberg,  and  at  Bleiberg 
in  Carinthia.  The  contorted  variety  termed  pierre  des  trippes 
(from  its  resemblance  to  the  convolutions  of  the  intestines)  occurs 
in  clay,  in  the  salt  mines  of  Wielitzka  and  Bochnia  in  Poland ; 
while  the  variety  which  takes  a  fine  polish,  and  is  known  by 
artists  as  the  marmo  bardiglio  di  Bergamo^  occurs  with  limestone 
at  Vulpino  in  Italy. 
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GYPSUM* 

Sulphate  of  Lime*    Selenite.    Gjps,  TV.    Chaux  Sulphate,  H. 
Prismatoidal  Gypsum  Haloide,  M. 

Combination  of  sulphuric  acid,  lime,  and  water. 
Sulphuric  acid  46-0 

Lime  330 

Water  21-0— Bucholz. 

Sp.  Gr.  3-26  to  2-4.     H.  =  1-5— 20. 
Of  gypsum  there  are  several  varieties.     It  occurs  crystallized ; 
fibrous ;  having  a  granular  texture  ;  compact ;  and  earthy. 

Selenite\  occurs  generally  in  flattish  crystals.  The  primary 
form  is  a  right  oblique-angled  prism,  of  which  the  bases  are  ob- 
Hque-angled  parallelograms  of  US'*  8'  and  66®  52^;  it  cleaves 
with  ease  and  brilliancy  parallel  only  with  the  terminal  planes 
P  of  the  following  figures,  but  cleavages  parallel  to  the  lateral 
planes  may  be  attained  from  the  finely  divided  laminae ;  lustre 
shining,  sometimes  pearly ;  more  or  less  transparent,  and  so  soil 
as  to  yield  to  the  nail. 


The  preceding  fibres  are  eiven  only  with  a  view  to  elucidate  the 
manner  in  which  the  modifying  planes  a  b  c  d  of  the  following  figure 
are  situated  on  the  angles  or  edges  of  the  primary. 

P  on  M  or  T  (primary)  90°  OC 

M  on  T ditto.. ..113  08 

P  on  M 108  00 


b2 144  40 

cl 163  65 

c2 143  42 

c3 124  2ii 

a 112  1- 

d 110  5. 

e 90  00 

M  on  61' 143  48 

b2  on  b2' 108  05 

f3onc3' Ill  20 

a  on  a' 138  42 

a  on  c3 118  18 

d  on  a 149  20 

62  on  c3 126  OOc^. 


*  Gypse  is  said  to  have  been  the  term  given  by  the  ancients  to  cal- 
cined sulphate  of  lime  :  that  mineral  in  its  natural  state  is  now  termed 
gypsum  :  it  contains  water. 

f  Selenite,  from  the  Greek ;  in  allusion  to  the  brilliancy  with  which 
it  reflects  the  moon.  ^ 
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It  presents  various  shades  of  white,  yellow,  grey,  brown,  red, 
and  violet.  Reduced  to  thin  laminse,  it  is  flexible  but  not  elastic. 
Gives  off  water  in  the  matrass  ;  and  before  the  blowpipe  in  the 
platina  forceps  exfoliates  and  fuses  with  difficulty  into  a  white 
enamel. 

Selenite  is  most  commonly  met  with  disseminated  in  argilla- 
ceous deposits ;  not  often  in  veins.  The  finest  and  most  trans- 
parent crystals  occur  in  the  salt  mines  of  Bex  in  Switzerland, 
at  Hall  in  the  Tyrol,  in  the  sulphur  mines  of  Sicily,  near  09ana 
in  Spain,  and  in  detached  and  very  symmetrical  individuals  in 
clay  at  Shotover  Hill  in  Oxfordshire.  Large  lenticular  crystals, 
and  the  scaly  varieties,  are  found  at  Montmartre  near  Paris ;  and 
in  the  Ohio  county,  and  other  parts  of  the  United  States,  it  is 
met  with  abundantly. 

Ftbnms  Gypsum  occurs  in  extremely  delicate  and  easily  se- 
parated fibres ;  also  massive,  of  which  the  fibres  are  either  straight 
or  curved.  It  has  a  glistening  or  pearly  lustre,  and  presents 
various  shades  of  white,  grey,  yellow,  and  red ;  it  is  generally 
translucent.  It  occurs  in  Derbyshire  in  long  slender  fibres, 
and  particularly  at  Matlock,  where  it  is  found  in  masses  of  great 
brilliancy  and  remarkable  lustre. 

Granular  Gypsum  generally  occurs  massive,  being  composed 
of  an  aggregation  of  small  crystalline  laminse.  It  has  a  shining 
pearly  lustre;  is  translucent;  and  very  soft.  Its  colours  re- 
semble those  of  selenite.  It  occurs  in  beds  in  primitive  and  se- 
condary rocks.  At  Luneburg  it  is  the  matrix  of  the  boracite. 
Large  quarries  of  a  pure  whit^  variety  exist  near  Cavalese  in 
the  Southern  Tyrol ;  also  at  Vizllle,  near  Grenoble  in  France.  In 
Cheshire  and  Derbyshire  it  forms  beds  in  marl. 

Compact  Gypsum  occurs  only  massive ;  its  fracture  is  com- 
pact, or  slightly  splintery ;  it  is  dull,  or  possesses  a  glimmering 
lustre ;  is  soft  and  translucent  on  the  edges.  Its  colours  are 
much  the  same  as  those  of  selenite,  but  it  is  often  party-colour- 
ed ;  either  spotted  or  veined. 

It  occurs  in  England,  at  Ferrybridge  in  Yorkshire,  in  Not- 
tinghamshire, and  in  Derbyshire.  Near  Sienna  in  Tuscany  it  is 
obtained  extremely  pure  and  compact ;  and  is  employed  by 
the  architect  for  columns  and  other  ornaments,  being  more 
easily  worked  than  marble ;  it  also  admits  of  being  turned  on 
the  lathe  into  cups,  basons,  vases,  and  other  similar  articles. 

Earthy  Gypsum  occurs  in  loose  earthy  particles  or  scales, 
which  are  dull,  or  possess  a  glimmering  lustre,  in  beds,  enclosed 
within  the  strata  of  secondary  formations  of  gypsum,  in  Saxonyi 
Salzburg,  and  Norway.  ^ 

The  most  decided  characteristic  of  crystallized  gypsum  is 
the  flexibility  of  its  laminae,  into  which  it  may  be  separated  to 
almost  any  degree  of  thinness ;  the  massive  varieties  are  at  once 
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distinguished  from  limestone  by  their  inferior  hardness,  being 
readily  scratched  by  the  nail,  and  yielding  a  white  powder. 


NITRATE  OF  LIME. 

Kalk'Salpeter,  L.    Chaux  Nitrate,  H.  Nitrate  de  Chauz,  BeudanU 

Consists  of  Nitric  acid         66*2 
'  Lime  33«8— Wenzel. 

Primary  form  a  rhomboid,  or  a  regular  six-sided  prism. 

It  occurs  in  fibrous  efflorescences  often  united  in  the  form  of 
silken  tufts,  or  pulverulent ;  is  very  deliquescent,  and  soluble  in 
water.  On  burning  coals  it  melts  slowly,  with  slight  detona- 
tion, and,  as  it  dries,  loses  its  acid ;  the  residue  does  not  after** 
wards^attract  moisture  from  the  air,  and  is  phosphorescent;  taste 
bitter  and  disagreeable. 

It  is  found  in  silky  efflorescences  on  old  walls,  in  caverns,  or 
on  calcareous  rocks,  in  the  neighbourhood  of  decayed  vegetable 
matter ;  and  in  some  mineral  waters* 

DATHOLITE* 

Borate  of  Lime.  Batholit,  W.  Chaux  Borat^e  Siliceuse,  H.  Cbaux 
Datolitf'Bt.  Prismatic  Dystome  Spar,  M.  Etmarkite,  Hatamann. 
Humboldtite,  Levy, 

Combination  of  silica,  boracic  acid,  lime,  and  water. 

Arendal. 
Boracic  acid  24-0  21-67 

Silica  36-6  36-66 

Lime  35-6  34-00 

Water  4-0  5-50 

Klaproth.  Vauquelin.  Stromeyer.  Klaproth. 
Sp.  Gr.  2-9  to  3-3.  H.  =  5-0— 5-5. 
Datholite  occurs  massive,  and  crystallized  in  rhombic  prisms 
of  which  the  lateral  edges  and  the  solid  angles  are  commonly 
replaced  by  planes ;  colour  greyish,  or  greenish- white ;  trans- 
lucent ;  fracture  imperfectly  conchoidal,  with  a  somewhat  vi- 
treous lustre.  The  primary  form  is  a  right  rhombic  prism  of 
about  lOS''  40^  and  76''  20^  from  the  measurement  of  its  natural 
planes  by  the  reflective  goniometer.  When  exposed  to  the 
flame  of  a  candle  it  becomes  opake,  and  crumbles  down  between 
the  fingers;  before  the  blowpipe  it  intumesces  into  a  white 
mass,  and  Uien  melts  into  a  transparent  or  pale  rose-coloured 
globule.  It  dissolves  readily  in,  and  gelatinizes  with,  nitric  acid. 

*  Datholite,  from  the  Greek,  signifying  turbid;  in  allusion  to  the  want 
of  transparency  in  the  mineral. 


Andreaaberg. 

Bolryolite, 

21-26 

13-5 

37-36 

360 

35-67 

39-5 

5-71 

6-5 
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PonMorM' OO^'OO' 

MonM' 103  40 

MorM'on/. 141  48 

-  on  e^  or  M'  on  e'  ...129    6 

M'oni 160  45 

P  onfll 112  26 

c\ 147  45 

c2 128  15 

d 140  00 

e  ore' 140  65 

h  or  I 147  60 

d  orcl 167  00 

/ora2 141  00  c.^. 

Interesting  crystallizations  of  datholite  occur  in  greenstone 
in  New  Jersey,  United  States ;  at  Arendal  in  Norway  ;  at  An- 
dreasberg  in  the  Hartz ;  in  the  island  of  Uton  in  Sweden ;  and 
in  the  valley  of  Glen  Farg^  in  Perthshire.  The  humboldtite  is 
found  in  a^ate  balls  at  the  Seisser  Alp  in  the  Tyrol. 

Botryolite  occurs  in  mamillary  concretions  formed  of  concen- 
tric layers,  having  a  splintery  or  fibrous  texture;  it  is  brittle, 
translucent  on  the  edges,  and  externally  of  a  pearl-  or  yellowish- 
grey  colour;  internally  white,  greyish,  and  red  in  concentric 
circles.  It  also  occurs  in  small  botryoidal*  masses,  which  are 
white  and  have  an  earthy  texture.  Before  the  blowpipe  it 
melts  into  a  white  glass.  Its  locality  is  Arendal  in  Norway, 
where  it  forms  in  a  bed  in  gneiss,  accompanied  by  schorl,  magne- 
tic iron  ore,  and  iron  pyrites. 


PHARMACOLITE.t 

Arseniate  of  Lime.  Arsenikbliithe,  W.     Chaux  Arseniat^,  H.    Hemi- 
prismatic  Gypsum  Haloide,  ^au2. 

Combination  of  arsenic  acid,  lime,  and  water. 

Wittichen.  Andreasberg. 

Arsenic  acid  50*54  45*68 

Lime  25*00  27-28 

Water  24-46— Klaproth.  23-86— John. 

Sp.  Gr.  2*64— 2*8.  H.  =  20—2-5. 
The  pharmacolite  is  found  in  minute  fibrous  or  acicular  crys- 
tals, which  commonly  are  aggregated  into  botryoidal  or  globular 
masses,  having  a  glimmering  or  silky  lustre;  more  rarely  in 
distinct  crystals.  Cleavage  parallel  to  P,  highly  perfect  and 
easily  obtained.  Its  colour  is  white  or  greyish- white ;  but  the 
surface  is  often  tinged  of  a  red  or  violet  colour  by  arseniate  of 

*  Whence  botryolite,  from  the  Greek  ;  in  allusion  to  the  resemblance 
in  form  to  grapes, 
t  Pharmacolite^  from  the  Greek ;  in  allusion  to  its  containing  poison. 
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cobalt.  Before  the  blowpipe  it  is  almost  entirely  volatilized, 
with  a  dense  white  arsenical  vapour.  In  nitric  acid  it  dissolves 
readily  without  effervescence. 


/on/ 117**  24' 

0  to  the  edge  between  \  gg  14 
/and/ j 


Pharmacolite  occurs  at  Andreasberg  in  the  Hartz ;  at  Rie- 
gelsdorf,  and  Glucksbrunn  in  Thuringia;  at  St  Marie-aux- 
Mines  in  the  Vosges,  in  minute  silky  white  crystals;  and  at  Wit- 
tichen,  near  Furstenberg  in  Germany,  disseminated  on  granite, 
in  a  vein  containing  cobalt,  bary  tes,  and  sulphate  of  lime.  Clear 
transparent  crystals  of  pharmacolite,  very  distinctly  pronounced, 
and  fully  a  line  in  diameter,  were  at  one  period  found  in  the 
Grand  Duchy  of  Baden,  probably  at  Badenweiler,  and  of  these 
some  fine  specimens  are  preserved  in  the  palace  at  Carlsruhe. 

The  PicrO'pharmacolite  of  Stromeyer,  from  Riegelsdorf  in 
Hessia,  contains  about  three  per  cent,  of  magnesia,  but  in  other 
respects  corresponds  with  this  mineral. 

HAIDINGERITE. 

Diatomous  Gypsum  Haloide. 
Arseniate  of  lime  85'68,  water  14*32 — Turner. 
Sp.  Gr.  2-84.     H.  =  20_2-5. 
Primary,  a  rectangular  four-sided  prism ;  colour  white  and 
transparent,  with  a  vitreous  lustre,  and  white  streak.     Cleavage 
highljr  perfect  and  easily  obtained  parallel  to  d.    Readily  so- 
luble in  acid. 


tfontf 100'  C 

a  on  a  over  the  terminal  edge...  126  58 


nCtVJ^ 


This  very  rare  mineral  was  distinguished  by  Haidinger  from 
the  pharmacolite  of  Baden,  which  it  accompanies,  and  with 
which  it  used  to  be  confounded.  Its  form  and  lustre  are  dis- 
tinct, and  it  contains  one  half  less  water  than  pharmacolite. 


Digitized  by 


Google 


182  ACIDIF£ROUS  EARTHY  MINERALS. 


TUNGSTATE  OF  LIME. 

P/rtmidal  Scheelium  Barjte,  M.  Tungsten*  Schwerstein,  W.  Scbeelin 
Calcmire,  H.     Scheelite,  Necker, 

Combination  of  tungstic  acid  and  lime. 
Sweden.  Huntingtown. 

Tungstic  acid        80-42  76-05 

Lime  1940  19-36 

Oxide  of  iron  0-00  1-03 

Silica  0-00 — Berzelius.       2*54>— Bowen. 

Sp.  Gr.  60—6-1.  H.  =  40—4-5. 
Tungsten  has  a  grejdsh  and  yellowish-white  colour^  and  oc- 
curs both  crystallized  and  amorphous  ;  the  crystals  present  the 
form  of  a  four-sided  pyramid,  approaching  nearly  to  the  octahe- 
dron. Two  of  the  lateral  angles  are  often  replaced  by  the  faces 
of  another  pyramid  considerably  more  acute  (fig.  1) ;  the  angles 
formed  by  the  meeting  of  a  plane  of  the  upper  with  the  adjoin- 
ing plane  of  the  lower  pyramid  being,  according  to  the  measure- 
ments annexed  to  the  following  figure,  128°  40^.  It  yields  to 
cleavage  parallel  to  the  faces  of  both  pyramids  (figs.  1  &  3), 
with  a  somewhat  shining  lustre ;  it  is  translucent  generally  only 
on  the  edges.  Before  the  blowpipe  it  crackles  and  becomes  opake, 
but  does  not  melt,  except  that  the  thinnest  edges  are  converted, 
at  a  high  temperature,  into  a  semi-transparent  vitrified  mass : 
with  borax  it  yields  a  white  glass ;  and  with  salt  of  phosphorus 
melts  in  the  oxidating  flame  into  a  transparent  colourless  globule 
— and  in  the  reducing,  into  a  green  one,  which  becomes  of  a  fine 
blue  colour  on  cooling.  When  pulverized  and  thrown  into  heated 
nitric  acid,  it  assumes  a  yellow  colour,  but  does  not  dissolve. 
Fragments  dropped  upon  live  coal  exhibit  a  phosphorescent 
light. 

This  mineral,  when  massive,  considerably  resembles  carbonate 
and  sulphate  of  lead,  and  also  barytes.  It  may  be  distin- 
guished from  the  two  first  by  its  not  effervescing  in  acids  ;  from 
the  last  by  the  yellow  colour  which  it  assumes  when  placed  in 
nitric  nr'H. 

1.  2.  3. 


Tungsten,  German ;  a  heavy  stone. 
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Fig.  1,  the  primary ;  an  acute  four-sided  pyramid.  Fig.  2  repre- 
sents the  usual  form  in  which  this  substance  occurs ;  its  larger  nices 
arise  from  the  deep  replacement  of  the  pyramidal  edges  of  fig.  1,  by 
planes  which  are  parallel  therewith ;  those  of  the  primary  crystal  being 
thus  reduced  to  small  triangles.  The  replacing  planes  of  fig.  2  are  com- 
plete in  fig*  3,  forming  a  pyramid  which  is  less  acute  than  the  primary. 

_.«_  V  on  F 128*»  4(K 

^,^:2:^5$2>^  ^  0°  P • *^  ^ 

v<  V(        X  ^ 137  30  B. 

/f        es  iN  «»  \  *2 160  34 

//  y/^V       \         c2orc2'. 136  28 

/pyL___^    /   p      Tx^        —  orP'on/' 140  20 

\N^ Irp^         P  on  At  or  P  on  k 162  10 

^A'^^^^^^^^'P^y^X  ^^  ^^  ^^  over  a 96  00  B. 

A.      c>"        ^-y^y  c2onc2' 129  40 

X^  yy^  c2  or  c2'  on  62' 163  30 

^-^-^^^"^  c2  on  f. 160  60 

fonkork" 162  66 

The  above  figure  (with  the  exception  of  the  upper  planes,  which  are 
given  on  the  authority  of  Boumon)  was  taken  from  a  crystal  in  the  pos- 
session of  Mr  Sowerby. 

This  mineral  occurs  both  crystalline  and  amorphous,  particu- 
larly in  the  repositories  of  tin  ore  at  Schlackenwald  and  Zinn- 
waid  in  Bohemia,  and  in  Monro  County,  United  States;  the 
crystals  from  these  localities  are  occasionally  of  large  dimen- 
sions; the  most  symmetrical,  however,  are  found  associated 
with  apatite,  molybdena,  and  wolfram,  in  quartz,  at  Caldbeckfell 
in  Cumberland.  Sweden,  Dauphine,  and  Cornwall,  are  other 
localities  of  this  species. 

CARBONATE  OF  MAGNESIA. 

Styria.  Salem. 

Magnesia  48*0  47-88 

Carbonic  acid       49-0  61-82 

Water  3-0— Klaproth.      O-OO— Stromeyer. 

Sp.  Gr.  2-8, 
MagnenU  occurs  massive,  amorphous,  and  reniform ;  one  va- 
riety, from  Salem  in  the  Carnatic,  presents  occasionally  slight  in- 
dications of  crystallization.  The  fracture  is  splintery  or  flat  con- 
choidal ;  it  is  nearly  opake,  dull,  and  yields  to  the  nail  externally, 
but  internally  is  slightly  harder  than  calcareous  spar ;  is  somewhat 
meagre  to  the  touch,  and  adheres  to  the  tongue.  It  is  of  a  grey 
or  yellowish  colour,  with  spots  and  dendritic  delineations  of  black- 
ish-brown. 

It  occurs  in  serpentine,  withbronzite,  at  Gulsen  in  Upper  Styria ; 
at  Hrubschitz  in  Moravia ;  at  Baldissero  and  Castellamonte  in 
Italy ;  at  Vallecas  in  Spain ;  at  Baumgarten  in  Silesia ;  and  in 
the  Bare  Hills  near  Baltimore,  North  America. 
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Earthy  Carbonate  of  Magnesia.  Meerschaum,  W.  Ecume  de 
Mer,  Br.  Meerschaum  is  of  a  white  or  yellowish  colour  :  opake 
and  dull ;  it  has  an  earthy  fracture,  yields  easily  to  the  nail,  and 
adheres  to  the  tongue;  sometimes  it  is  so  light  as  to  swim  on  water, 
and  occasionally  is  very  porous.  It  consists  of  45*42  magnesia, 
47  carbonic  acid,  4*5  silica,  2  water,  0-5  alumina,  with  traces  of 
manganese  and  lime. — Tromsdorff. 

It  occurs  in  the  isles  of  Samosand  Negropont  in  the  Archipe- 
lago, in  mass,  or  disseminated,  or  in  beds  ;  and  at  Kiltschik  in  Na- 
tolia.  It  is  soft  when  first  dug,  and  in  that  state  is  made  into 
pipes,  but  hardens  on  exposure  to  the  air.  It  is  also  met  with  in 
Carinthia,  Moravia,  and  Spain ;  and  is  mentioned  as  occurring  in 
veins  in  the  serpentine  of  Cornwall. 

In  the  Turkish  dominions  Meerschaum  is  employed  as  fuller's 
earth  ;  and  it  is  well  known  as  the  material  used  in  the  manufac- 
ture of  Turkish  pipes. 


BREUNNERITE. 

Breunnerite,*  A.     Carbonate  of  Magnesia  and   Iron.     Brachytypous 
Lime  Haloide,  M.     Spath  Magnesien,  Necker,    Giobertite,  BeudanU 

Carbonate  of  magnesia,  with  occasional  admixtures  of  protoxide 
of  iron  and  manganese. 

Analyses  by  Stromeyer. 


Zaierthal. 

HaU  in  Tj 

Carbonic  acid           48*94 

49-67 

49-93 

Magnesia                  41*06 

42-10 

43-44 

Protoxide  of  iron        8-57 

6-47 

4-98 

Ox.  of  manganese      0*43 

0-62 

1-52 

Sp.  Gr.  30— 3-2. 

H.= 

4-0—4-5. 

Primary  form  a  rhomb  of  107°  22'.f  Occurs  in  single,  yellow- 
ish or  brown,  translucent  crystals ;  lustre  vitreous,  sometimes  in- 
clining to  pearly ;  cleavage  perfect  parallel  to  the  faces  of  the 
rhomb  ;  fracture  flat  conchoidal.  Soluble  without  effervescence 
in  nitric  acid.  The  best-known  localities  of  this  mineral  are  the 
Rothen-Kopf  and  Greiner  Mountains  in  the  Zillerthal,  Tyrol, 
where  it  occurs  imbedded  in  chlorite  slate,  and  associated  with 
crystals  of  bitter  spar,  from  which,  however,  it  may  be  distinguish- 
ed by  its  colour, — the  breunnerite  being  brown  or  yellow,  whilst 
the  other  is  white  and  translucent.  Under  similar  circumstances 
it  is  met  with  imbedded  in  green  foliated  talc  on  the  ilsand  of 
Unst  in  Shetland.  (Manual.) 
By  Necker  and  Beudant  this  species  and  the  preceding  are  united. 


•  In  honour  of  Count  Breunner  of  Austria, 
t  According  to  Brooke  it  is  107°  30'. 
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CONITE. 

Conite,  Friesleben^  J, 

Sp.  Gr.  S'O.     Scratches  glass. 

Amorphous,  massive,  and  in  crusts.  Colour  flesh-red,  exter- 
nally coated  with  iron  ochre.  Devoid  of  lustre.  Opake.  Brittle. 
Fracture  sometimes  fine  grained  or  imperfectly  conchoidal.  Con- 
sists of  carbonate  of  magnesia  67*5,  carbonate  of  hme  28*0,  oxide 
of  iron  3'5,  water  TO — ^John. 

It  occurs  in  Iceland,  on  the  Meissner  in  Hessia,  and  in  Saxony. 

SULPHATE  OF  MAGNESIA. 

Epsomlte,  Beudant    Naturlicher  Bittersalz,  W.   Ma^^^esie  Sulphat^e,  H. 
Sel  d*£psom  Natif,  Br.     Prismatic  Epsom  Salt,  M. 

Combination  of  sulphuric  acid,  magnesia,  and  water. 

Catalonia. 
Sulphuric  acid      32-57  32-53 

Water  51-43  51-43 

Magnesia  16-00 — Berzelius.        16*04 — Gay-Lussac. 

Sp.  Gr.  1-66  to  1-75. 
Primary  form  a  rhombic  prism  of  90°  30^  and  89°  30^.    It 
occurs  in  crystalline  fibres,  rarely  pulverulent ;  colour  white  or 
grey,  transparent  or  opake  ;  very  brittle';  its  taste  bitter  and  sa- 
line.    Soluble  in  less  than  double  its  weight  of  cold  water. 

This  salt  forms  the  principal  ingredient  of  several  mineral 
waters,  and  is  a  product  of  the  decomposition  of  certain  rocks, 
upon  die  surface  of  which  it  appears  in  efflorescences.  In  the 
former  state  it  is  obtained  at  Epsom  in  Surrey, — hence  its  name ; 
and  in  the  latter  it  occurs  in  the  old  coal  wastes  or  alum  mines 
of  Hurlet  near  Paisley ;  in  the  quicksilver  mines  of  Idria ;  on 
gypsum  in  the  quarries  of  Montmartre  near  Paris ;  and  on  the  sur- 
face of  the  soil  in  many  parts  of  Spain,  and  in  Chili.  It  occa-* 
sionally  exhibits  a  fine  fibrous  texture. 


NITRATE  OF  MAGNESIA. 

Nitro-Magnesite,  Sheperd,    Magnesie  Nitrate,    Necker, 

Contains  nitric  acid  72-0,  magnesia  28-0 — Wenzel. 

Colour  white ;  is  usually  met  with  in  a  deliquescent  state,  mix- 
ed with  nitre  and  nitrate  of  lime,  on  old  walls  and  in  limestone 
caves. 
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WAGNERITE. 

Hemi-prismatic  Fluor  Haloide,  ffaid.  Magnesie  VhosphsLt^e  of  the  Frencft. 
Wagnerit,  FucJu,  Pleuroklas,  BreithaupU  Phosphorsaurer  Tallr, 
Leonhard, 

Combination  of  phosphoric  acid,  magnesiai  the  oxides  of  iron 
and  manganese,  and  fluoric  acid. 

Phosphoric  acid  41*73 

Magnesia  46*66 

Oxide  of  iron  5*00 

Oxide  of  manganese  0*50 

Fluoric  acid  6*50 — Fuchs. 

Sp.  Gr.  3-11.  H.=  5*0— 5*5. 
Primary  form  an  oblique  rhombic  prism  of  95®  25'  and  84**  35^, 
whose  base  is  inclined  to  its  planes  at  an  angle  of  109°  20^.  In 
crystals  extremely  complicated.  Colour  yellow  of  different  shades, 
often  inclining  to  grey.  Translucent.  Streak  white.  Lustre  vi- 
treous. Most  of  the  planes  of  the  prism  are  deeply  striated. 
Fracture  uneven  and  splintery.  Before  the  blowpipe  per  se  it 
fuses  with  difficulty  into  a  dark  greenish-grey  glass ;  with  borax 
and  salt  of  phosphorus,  however,  it  is  readily  and  entirely  dis- 
solved. From  its  powder  digested  in  the  nitric  or  sulphuric  acids, 
fluoric  acid  fumes  ere  given  off. 

It,  occurs  in  the  valley  of  Holgraben,  near  Werfen  in  Saltz- 
burg,  in  irregular  veins  of  quartz,  traversing  clay-slate  ;  but  it  is 
an  extremely  rare  mineral. 

BORACITE. 

Borate  of  Magnesia.    Boracit,  W.    Magnesie  Borat^e,  H.    Tetrahe* 
dral  Boracite,  M. 

Combination  of  boracic  acid  and  magnesia,  occasionally  mixed 
with  lime  and  a  little  silica. 


Luneburg. 

Segeberg. 

Schildfltein. 

Boracic  acid    69*7 

54*55 

64*14 

Magnesia         30*3 

30*68 

3111 

Silica                00 

2*27 

0*00 

Oxide  of  iron    0*0  Arfwedson. 

0*57  Pfaff. 

1*50  Dumenil 

Sp.  Gr.  2*56^3*0.  H.  =  70. 
It  occurs  only  crystallized  in  the  general  form  of  the  cube,  of 
which  the  edges  are  replaced,  and  the  diagonally  opposed  solid 
angles  dissimilarly  modified ;  the  cube  is  considered  by  Hauy  its 
primary  form  ;  fracture  uneven,  or  imperfectly  conchoidal,  with  a 
glistening  lustre  ;  more  or  less  translucent;  is  hard  enough  to  give 
sparks  with  the  steel,  and  is  of  a  yellowish-,  greyish-,  or  greenish- 
white.    The  opake  white  crystals  are  not  so  hard,  and  contain  a 
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proportion  of  carbonate  of  lime.  Without  addition  on  charcoal 
it  intumesces,  imparts  a  green  tinge  to  the  flame  of  the  blowpipe, 
and  fuses  into  an  opake  white  glass.  It  is  remarkable  tliat  the 
diagonally  opposed  solid  angles,  on  the  application  of  heat,  be« 
come,  the  one  positive  electric,  the  other  negative. 


P  on  P OO^  W  H. 

g. 126  15 

P  or  P  on  e  135  00 
— *.  6. 144   44 


It  is  found  only  in  gypsum  at  the  Kalkberg  near  Luneburg, 
and  at  Segeberg  near  Kiel  in  Holstein,  in  simdl  but  very  per- 
fect isolated  crystals.    It  is  unknown  massive. 


HYDRO-BORACITE. 

Hen* 
Boracic  acid  49*92,  lime  13*29,  magnesia  10*4f3,  water  26-33— 
Hess. 

Sp.  Gr.  1-9. 
Slightly  soluble  in  water,  and  readily  in  acids,  the  saturated 
solution  yielding  crystallized  boracic  acid  on  cooling.     Resem- 
bles in  appearance  a  worm-eaten  wood,  and  is  riddled  with  small 
holes,  which  are  filled  with  a  mixture  of  clay  and  salt. 

WITHERITE.* 

Carbonate  of  Baryte8.+    Witherite,  W.     Baryte  Carbonat^e,  H. 
Diprismatic  Hal-baryte,  M.    Khomboidal  Baryte,  J. 

Combination  of  carbonic  acid  and  baryta. 

England.  Styria. 

Carbonic  acid     20-66  22-5  22-0 

Baryta  79-00  77-1  78-0 

Water  0-33— Bucholz.    0-0— Beudant.    00-0— Klap. 

Sp.  Gr.  4-3.     H.  =  3-0— 3-5. 

•  Witherite,  after  Dr  Withering,  its  discoverer, 
f  Barytes,  from  the  Greek,  signifying  ?ieavy  ;  in  allusion  to  the  great 
specific  gravity  of  the  earth. 
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It  occurs  massive,  stalactitic,  and  crystallized ;  the  structure 
of  the  massive  is  fibrous ;  the  crystals  in  their  general  form  re- 
semble the  common  variety  of  quartz,  namely,  a  six-sided  prism 
terminated  by  six-sided  pyramids;  but  by  the  assistance  of  the 
reflective  goniometer  it  is  found  that  the  measurements  are  not 
those  of  a  regular  six-sided  prism,  being  on  the  lateral  planes 
(M  on  M')  only  118°  SCK ;  hence  these  crystals  may  be  consider- 
ed as  macles,  analogous  to  the  artificial  crystals  of  sulphate 
of  potash,  their  primary  form  probably  being  a  right  rectangu- 
lar prism.  Occasionally  a  re-entering  angle  is  observable  on  the 
alternate  planes  of  the  prism,  as  in  the  following  figure,  in  which 
case  the  crystal  is  a  made  in  a  double  sense.  Internally  trans- 
lucent, with  a  glistening  lustre ;  externally  the  small  crystals  are 
shining,  the  larger  opake ;  generally  white,  sometimes  greyish  or 
greenish.  Exposed  in  the  platina  forceps  to  the  blowpipe,  it 
melts  readily  and  with  a  brilliant  light  into  a  white  enamel :  it 
is  soluble  slowly  and  with  feeble  effervescence  in  dilute  muriatic 
or  nitric  acid. 


riC 


^  p 

y^ 

M 

T 

m: 


T^ 


The  first  figure  represents  the  probable  primary  form,  namely,  a  right 
rectangular  prism,  of  which,  in  the  second  figure,  the  lateral  edges  are 
replaced  (the  plane  T  totally  disappearing)  by  the  planes  dl,  2,  and  3, 
and  the  dotted  lines  include  one,  of  several  similar  portions,  contributing 
to  form  the  macled  crystal  on  the  right  of  it. 

MonM' 118°  SC 

dl  or  dV 145  30 

rf2orrf2' 126  16 

d3orrf3' 110  30 

M'  on  M''  (re-entering  angle)...  175  30 

It  was  first  noticed  by  Dr  Withering,  at  Anglesark  in  Lan- 
cashire, in  a  vein,  with  sulphuret  of  lead  and  some  of  the  ores 
of  zinc,  in  globular  concretions  having  a  radiated  structure.  It 
occurs  abundantly  in  the  lead  veins  of  the  north  of  England, 
generally  in  botryoidal  and  reniform  concretions,  but  of  late 
years  also  in  large  transparent  crystals.  It  has  likewise  been 
found  in  Styria,  in  Salzburg,  Sicily,  and  the  Altai  Mountains  in 
Siberia,  but  nowhere  so  abundantly  as  in  England. 
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BARYTOCALCITE. 

Hemi-prismatic  Hal-barjte,  M.    Baryto-calcite,  Brooke, 

Combination  of  carbonic  acid,  baryta,  and  lime. 

Carbonate  of  baryta  65*9,  carbonate  of  lime  33*6 — Children. 

;^Sp.  Gr.  3*6—3*7.     H.  =  4*0. 
Primary  form   an  oblique  rhombic  prism   of  106°  54'  and 
73**  6'. 


M  on  M  over  the  fece  h 106*  64' 

h  on  h 95  15 

h  on  the  edge  between  h  and  h  ...119  00 
P  on  the  same  edge 135  00 


Cleavage  perfect  and  easily  obtained  parallel  to  the  faces  M 
and  P.  Occurs  both  crystallized  and  massive ;  and  of  a  white, 
yellow,  or  greyish  colour.  Transparent  or  translucent,  with 
a  vitreous  or  resinous  lustre,  and  white  streak.  Before  the 
blowpipe  joer  ^  it  does  not  fuse;  but  with  borax  in  the  oxidat- 
ing flame  affords  a  diaphanous  globule  of  a  light  amethystine 
tinge,  which  becomes  colourless  in  the  reducing  flame.  It 
effervesces  briskly  in  nitric  or  muriatic  acid. 

Alston  Moor  m  Cumberland  is  the  only  known  locality  of 
baryto-calcite.  In  the  lead  mines  there,  it  is  met  with  in  consi- 
derable quantity,  and  occasionally  in  crystals  which  exceed  an 
inch  in  length ;  but  the  larger  crystals  often  suffer  decomposi- 
tion, and  are  converted  into  a  white  mealy-like  mass  resembling 
bary  tes.     It  was  first  described  by  Brooke. 


BARYTES. 

Sulphate  of  Bary  tes,  Heavy  Spar.  Schwerspath,  W.  Bary  te  Sulphat^e 
Crystallise,  H.  LamelUur  Heavy  Spar,  J.  Prismatic  Hal  Baryte,  M. 
Bary  tine,  BeudanU 

Combination  of  sulphuric  acid  and  baryta. 
Sulphuric  acid         34-37  33-0 

Baryta  65*63— Beudant.    67*0— Klaproth. 

[Sp.  Gr.  4*41  to  4*67.     H.  =  30— 3*5. 
It  occurs  both  massive  and  crystallized,  with  a  lamellar  struc- 
ture, which  in  the  massive  is  sometimes  curved ;  the  crystals  are 
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divisible  into  the  form  of  a  right  rhombic  prism,  which  therefore 
is  the  primary  crystal ;  its  angles  by  the  reflective  goniometer, 
from  fractured  surfaces,  being  101*  42^  and  78®  IS' :  the  lustre 
of  the  fragments  is  shining.  It  occurs  transparent  and  opake  ; 
white,  yellow,  red,  grey,  and  blue ;  it  possesses  double  refrac- 
tion when  held  in  a  particular  direction.  It  decrepitates  briskly 
before  the  blowpipe,  and  is  difficultly  fusible,  but  eventually 
melts  into  a  hard  white  enamel  which  is  not  affected  by  acid. 


Fig.  I,  the  primary — a  right  prism  with  rhombic  bases.  Fig.  2,  the 
same ;  of  v^hich  the  obtuse  edges  are  replaced  bj  planes  parallel  with 
those  edges.  Fig.  3,  the  same  ;  of  which  each  obtuse  solid  angle  is  re- 
placed by  a  triangular  plane.  In  fig.  4,  each  acute  edge  of  the  prism  is 
replaced  by  a  quadrangular  plane.  In  fig.  5,  all  the  acute  solid  angles  are 
replaced  by  triangular  planes,  which,  in  fig.  6,  are  so  greatly  increased  as 
to  give  the  crystal  a  prismatic  form :  in  this  figure  the  triangular  planes 
of  fig.  3  are  also  visible.  In  fig.  7,  the  triangulalr  planes  of  fig.  5  are  so 
greatly  increased  as  entirely  to  replace  the  primary  terminal  plane,  and 
to  reduce  the  primary  lateral  planes  to  small  triangles. 


P  onol 173''00'c.^. 

a2 161  00  c.^. 

fl3 141  10 

a4 121  65 

cl„ 127  12 

d2  0Td2' 124  00  c.^. 

d3or  J3' 110  30 

d4 143  00 

eloteV 125  00 

r2  or  <j2' 116  30 

/. 90  00 

h^ 90  00 


M  or  W  on  i 160*  00' 

on  A 128  55 

on  43 141  00 

on  d2 154  00 

on  44 126  00 

on/. 140  50 

on  g 166  00 

/on  g  org" 153  00  c.  g. 

tf4 148  10 

03 128  50 

h  on  i 153  00  c^. 

cl  oad2 156  00  c.^. 
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Barytes  is  a  very  widely  diffused  species,  and  is  also  one 
which  presents  great  variety  of  crystalline  form.  In  the  size 
and  beauty  of  its  specimens,  the  most  noted  locality  is  Dufton 
in  Cumberland,  where  perfect  crystals  exceeding  half  a  cwt. 
have  occasionally  been  met  with.  Many  elegant  forms,  though 
on  a  smaller  scale,  occur  at  Przibram  and  Mies  in  Bohemia. 
Crystals  of  large  dimensions,  and  exhibiting  splendid  colours, 
are  met  with  at  Felsobanya  and  Cremnitz  in  Hungary ;  while  at 
Roya  and  Raure  in  Auvergne  the  form  represented  by  fig.  7  is 
of  general  occurrence.  The  deposits  of  this  species  in  America, 
particularly  the  uncrystallized  varieties,  are  very  numerous. 

The  following  have  been  described  as  sub-species  :^- 

Columnar  Heavy  Spar^  J.  Stangenspath,  W.  Which  occurs 
in  rhombic  prisms,  generally  ill  defined,  and  aggregated  later- 
ally into  columns.  It  is  white  or  greenish,  with  a  shining  pear- 
ly lustre,  and  translucent ;  structure  lamellar.  It  occurs  near 
Freyberg  in  Saxony. 

iolognian  Stone.  Radiated  Barytes.  Bary  te  sulfatee  radi6e,  H. 
Occurs  in  roundish  masses,  composed  apparently  of  minute  fibrous 
crystals  radiating  firom  the  centre.  Internally  it  is  shining  or 
glistening,  and  of  a  grey  or  yellowish-grey  colour ;  it  is  translu- 
cent on  the  edges,  and  the  fragments  are  wedge-shaped  and  soft. 
It  is  remarkably  phosphorescent  when  heated,  and  retains  that 
property  for  some  time  even  afler  cooling.  It  occurs  imbedded 
in  marl  at  Monte  Paterno,  near  Bologna.* 

Cawk*\  Occurs  massive,  with  a  coarse  earthy  fracture,  and 
is  opake,  rarely  translucent  on  the  edges.  It  is  white,  grey,  yel- 
low, or  reddish,  and  is  glimmering  or  dull,  sofl,  and  brittle.  Spe- 
cific gravity  4*81.  It  occurs  in  Bohemia,  Saxony,  the  Hartz,  and 
particularly  in  Staffordshire,  and  the  lead  mines  of  Derbyshire. 

Hepatite4  Baryte  sulfatee  fetide.  H.  Applies  to  such  va- 
rieties as  on  being  rubbed  or  heated  emit  a  fetid,  sulphureous,  or 
hepatic  odour,  and  are  generally  of  a  yellow  or  brown  colour.  It 
consists  of  85*2  sulphate  of  baryta,  6  sulphate  of  lime,  I  alumina, 
5  oxide  of  iron,  and  0*5  carbon — Klaproth.  It  occurs  at  Andra- 
rum,  and  Kongsberg  in  Norway ;  at  Lublin  in  Galicia ;  and  in 
Albemarle  county,  Korth  America. 

Barytes  is  one  of  the  most  common  accompaniments  of  me- 
tallic minerals  in  veins,  and,  when  associated  with  ores  of  iron,  pos- 
sesses a  deleterious  influence  on  the  process  of  smelting.  The  pure 
white  varieties  are  ground  and  used  as  a  pigment,  either  alone  or 
mixed  with  white  lead ;  but  it  is  otherwise  of  no  great  value. 

•  Whence  Bolognian  Stone. 

+  The  name  of  Cawk  is  said  to  have  been  given  to  this  substance 
from  its  resemblance  to  cbalk. 

t  From  the  Greek,  signifying  of  a  liver  colour. 
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STRONTITES. 

Carbonate  of  Strontian.    Strontianite.*   Strontian,  W.    Strontiane  Car- 
bonat^e,  H.    Peritomous  Hal  Baryte,  M.    Strontites,  A. 

Combination  of  carbonic  acid  and  strontia. 


Braunsdorf. 

Strontian. 

Carbonic  acid 

29-94. 

30-31 

Strontia 

67-51 

65-60 

Lime 

1-28  Stromeyer. 

3-47  Stromeyer. 

with  minute  proportions  of  oxide  of  manganese  and  water. 

Sp.  Gr.  3-6  to  3-8.  H.  =z  3-5. 
It  occurs  massive,  fibrous,  stellated,  and  regularly  crystallized 
in  the  form  of  a  hexahedral  prism  modified  on  the  edges,  or  ter- 
minated by  a  pyramid.  The  primary  crystal  is  a  right  rhombic 
prism  of  117**  32'  and  62°  28',  by  measurements  on  planes  pro* 
duced  by  cleavage,  to  which  the  crystals  readily  yield  parallel  to 
the  lateral  faces  of  the  prism.  The  structure  of  the  massive  is 
fibrous,  sometimes  divergent,  with  a  shining  pearly  lustre ;  it  is 
translucent,  yields  easily  to  the  knife,  and  is  brittle.  Colour 
grey,  green,  or  brown.  It  is  infusible  before  the  blowpipe, 
except  on  the  surface,  but  becomes  white  and  opake,  and  tinges 
the  flame  of  a  dark  purplish-red.  It  is  soluble  with  effervescence 
in  muriatic  or  nitric  acid  ;  and  paper  dipped  into  the  solution,  and 
then  dried,  burns  with  a  red  flame. 

MonM'.....ll7*'32' 

Primary.      ;    x:^  ^"^"^  ^ 12130 

'^    ^^  ^  ^  eoneV 108  12 

e\  on<r2or\ 

h  on  c\ 126     5 

c2 143  20 

c\  on  c2 160  35 

This  mineral  was  described  and  its  properties  first  determined 
by  Dr  Hope ;  it  was  discovered  at  Strontian  in  Argyleshire,  in 
veins  traversing  gneiss,  and  accompanied  by  galena,  barytes, 
calc-spar,  and  pyrites,  in  massive,  stellated,  fibrous,  and  diverging 
groups,  but  rarely  presenting  more  than  mere  traces  of  crystalli- 
zation. The  finest  asparagus  green,  as  well  as  dark-brown  fibrous 
varieties,  are  from  this  locality.  In  Yorkshire  it  occurs  in  acute 
snow-white  pyramids ;  and  at  Braunsdorf  in  Saxony  in  brilliant 
white  and  brown  hexagonal  prisms.  The  most  splendid  crystals 
of  strontites,  however,  have  been  found  at  Leogang  in  Saltzburg ; 
but  they  are  very  rare. 

•  From  its  having  been  first  found  at  Strontian  in  Scotland. 
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BARYSTRONTIANITE. 
Stromnite,  TraUL 

Contains  carbonate  of  strontia  68*6,  sulphate  of  baryta  27-5, 
carbonate  of  lime  2-6,  oxide  of  iron  0*1,  loss  1*2 — Trail]. 
Sp.  Gr.  3-7. 

Occurs  massive,  of  a  greyish-white  colour  externally,  but  ap- 
proaching to  yellowish-white  internally  on  the  fresh  fracture ; 
lustre  w^ddy  shining  and  pearly;  translucent  on  the  edges ;  brit- 
tle and  soft.  It  effervesces  with  acids,  but  does  not  melt  before 
the  blowpipe. 

This  mineral  was  distinguished  and  described  by  Dr  Traill« 
who  found  it  in  veins^with  galena  and  barytes  in  a  land  of  clay- 
slate  at  Stromness*  in  Orkney.     It  appears  to  be  very  rare. 

CELESTINE. 

Sulphate  of  Strontia.    Celestin,  W.     Prismatoidal  Hal  Baryte,  M. 
Strontiane  Sulphate,  H. 

Combination  of  sulphuric  acid  and  strontia. 
Sulphuric  acid  43*64^  strontia  56*36^Beudant ;   even   the 
purest  varieties,  however,  are  mixed  with  small  portions  of  foreign 
matter. 

Sp.  Gr.'3*6— 4-0.  H.=  3*a— 3*5. 
This  mineral  is  white,  grey,  yellow,  or  reddish ;  also  of  a  deli- 
cate blue  colour  ;t  it  occurs  massive,  fibrous,  stellated,  and  crys- 
tallized ;  the  primary  form  is  a  right  rhombic  prism  of  104°  and 
76°,  by  measurements  with  the  reflective  goniometer,  from  the 
planes  produced  by  cleavage ;  the  transparent  crystals  are  pretty 
readily  divisible  into  that  form.  It  possesses  a  shining  lustre ; 
is  translucent,  transparent,  or  opake ;  and  is  brittle.  Before  the 
blowpipe  it  decrepitates,  and  melts  into  a  white,  opake,  friable 
enamel. 

^^_^  M  on  M'. 104'Oa' 

Primftrr  /^'^^^^Nv  P  on  M  or  M' 90  00 

^'  ^        NXX  Poncl 174  32 

.      ^^_       ^  ^^  ^  c2 128  14 

JPJ^    tSv  e»         NVV  * ^^  ^ 

M^Tm'        VNN^  Y^  .-  — al 167  64 

'         I      V  \>^  1 >. ^ 140  32 


.  v-^-AX «3 127  48 

^»   \A /• ^  ^^ 

rny  M  on  b 164    2 

^ /. 142     5 

c2onc2' 106  20 


•  Whence  Stromnite ;  Barystrontianite,  from  its  containing  both  bary- 
ta and  strontia. 
f  Sometimes  approaching  to  sky-blue,,  whence  Celestine. 
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The  sulphur  mines  of  Sicily  have  long  been  celebrated  for 
their  magnificent  groups  of  this  substance ;  it  there  occurs  in 
prismatic  crystals,  oflen  beautifully  transparent,  aggregated,  and 
either  disposed  on,  or  accompanied  by,  sulphur  and  gypsum. 
Tabular  crystals,  several  inches  in  diameter,  and  of  a  bluish 
tinge,  have  been  found  at  Strontian  Island  in  Lake  Erie  ;  while 
numerous  interesting  forms  on  a  smaller  scale,  occur  at  Bex  in 
Switzerland,  at  Confl  in  Spain,  and  in  the  Vicentine.  It  is  met 
with  in  straight  fibrous  concretions  of  a  blue  colour,  imbedded  in 
clay  at  Dornberg  near  Jena,  and  at  Frankstown  in  Pennsylvania ; 
in  radiated  scopiform  groups,  opake  and  of  a  bluish  tinge,  in  red 
clay  at  Aust  Ferry  near  Bristd-;  crystalline  and  massive  in  mag- 
nesian-limestone,  near  Knaresborough  in  Yorkshire;  radiated 
and  fibrous  at  Norton  in  Hanover  (a  variety  which,  according  to 
Turner,  contains  twenty  per  cent  of  sulphate  of  baryta) ;  and  in 
earthy  nodules,  cracked  and  hollow,  at  Monte  Martre  near  Paris. 

PHOSPHATE  OF  YTTRIA. 

Phosphorsaure  Yttererde,  L.    Xaiotime,  Beud,    Phosphyttria,  Btrzel. 
Yttria  Fhosphat^e,  Keeker. 

Combination  of  phosphoric  acid  and  yttria — ^mixed  with  traces 
of  fluoric  acid,  and  a  little  sub-pho^hate  of  iron. 

Phosphoric  acid  and  fluoric  acid  33'4>9,  yttria  62*58,  sub-phos- 
phate of  iron  3*93 — Berzelius. 

Sp.  Gr.  414^^-55.    H.  =  4-5— 50. 
.  Primary  form,  a  rectangular  prism,  with  a  square  base. 


P  on  P  over  /  about  90' 


Colour  yellowish-brown;  with  a  resinous  lustre;  and  pale 
brown  streak.  Cleavage  perfect  parallel  to  /;  fracture  uneven 
and  splintery ;  nearly  opake.  Before  the  blowpipe  it  does  not  in 
the  matrass  yield  Twater.  On  charcoal  per  se  it  is  infiwible; 
with  borax  it  affords  a  cok)urless  bead,  which  becomes  milky  on 
cooling ;  with  salt  of  phosphorus  is  difficultly  soluble  into  a  colouf-' 
less  glass ;  and  with  boracic  acid  and  iron  wire  yields  phosphurd^ 
of  iron.     Insoluble  in  acids. 

This  mineral  occurs  in  crystalline  masses  imbedded  in  granite 
at  Lindenaes  in  Norway,  where  it  was  first  noticed  by  Mr  Tank 
of  Friederickshall. 
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Under  this  head  are  included  such  minerals  as  consist  chiefly  of 
an  alkali  united  with  an  acid  ;  but  several  of  them  are  very 
impure  in  their  native  state. 


NITRATE  OF  POTASH. 

Nitre,  Naturlischer  Salpeter,  W.     Potasae  Nitrate,  H.     Prismatic 
Nitre  Salt,  M. 

Contains  potash  46*46,  nitric  acid  53*54. 
Sp.  Gr.  1-9— 20. 

Primary  form  a  riiombic  prism  of  about  60^  and  120°.  Oc- 
curs in  crusts,  and  in  capillary  crystals,  of  which  the  forms  are 
not  discernible  ;  it  is  whitish  or  yellow ;  is  translucent  or  trans- 
parent ;  brittle ;  saline,  and  cooling  to  the  taste :  it  deflagrates 
when  placed  on  a  hot  coal,  and  detonates  with  combustible  sub- 
stances. 

It  occurs  on  or  near  the  surface  of  the  earth,  on  old  waBs,  &c. 
In  Hungary,  Persia,  Arabia,  Egypt,  and  in  many  of  the  plains 
of  Spain,  it  is  found  in  considerable  quantities.  It  is  also  com- 
mon in  India,  especially  on  a  large  plain  near  Agra  in  Bengal. 
The  mountainous  regions  of  Kentucky,  which  are  calcareous  and 
full  of  caverns,  afibrd  it  to  the  inhabitants  of  North  America. 
In  South  America,  the  plains  bordering  the  sea  near  Lima  are 
covered  with  it.  It  is  not  however  produced  naturally  to  an  ex- 
tent sufficient  for  its  multiplied  uses ;  and  is  therefore  princi- 
pally procured  artificially  from  the  decomposition  of  animal  and 
vegetable  substances. 

jNitre  is  employed  in  medicine,  the  arts,  and  in  metallurgy  for 
assisting  the  processes  of  oxidating  and  smelting  ;  but  its  princi- 
pal, if  not  its  chief  use,  is  in  the  manufacture  of  gunpowder,  for 
which  that  imported  from  Egypt  is  most  esteemed,  as  it  contains 
the  least  calcareous  matter.  Gunpowder  consists  of  seventy-six 
parts  of  nitre,  nine  of  sulphur,  and  fifteen  of  light  charcoal. 
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SULPHATE  OF  POTASH. 

Prismatoidal  Glauber  Salt,  M.  Aphthitalite,  Shep.  Potasse  Sulphate  N. 

r  Sp.  Gr.  1-731 .    H.  =  2-5— 8-0. 

Massive ;  mamulary,  apparently  formed  in  successive  layers. 
Colour  white  or  yellow,  with  certain  bluish  er  greenish  stains. 
Lustre  vitreous ;  translucent ;  taste  saline  and  bitter ;  cleavage 
and  fracture  indistinct.  Consists  of  sulphate  of  potash,  with  a 
trace  of  sulphate  and  muriate  of  copper. 

The  artificial  crystals  present  right  rhombic  prisms,  having 
their  acute  angles  replaced,  so  as  to  form  dihedral  summits; 
they  consist  of  sulphuric  acid  45*93,  and  potash  54*07 ;  they  de- 
crepitate when  heated,  and  fuse  at  an  increased  temperature. 


edge  X  on  that  opposite  120''  29^ 

P  on  P 112  32 

dond 112    8 


The  natural  salt  has  only  been  met  with  in  a  state  of  sublima- 
tion surrounding  theyiimaro^  of  volcanoes,  and  partially  at  Ve- 
suvius. 

CARBONATE  OF  SODA. 

Natron,* Aeniafit   Naturlisches  Mineralalkali,  W.  Soude  Carbonate,  H. 
Prismatic  Natron  Salt,  M. 

Combination  of  soda,  carbonic  acid,  and  water. 
;    Analyses  by  Beudant. 

Hungary.  Sgypt*         Vesuvius. 

Soda  50-2  43-8  46-7 

Carbonic  acid  35*1  309  32-3 

Water  14-7  13-5  14-0 

Sulphate  of  soda  0-0  7*3  0-0 

Sp.  Gr.  1-5.     H.  =  1-0— 1-5. 
It  is  found  crystallized,  massive,  fibrous,  and  sometimes  ra- 
diated, in  crusts,  and  efflorescent.     When  fresh,  the  massive  is 
compact  or  granular,  of  a  glistening  lustre,  and  translucent,  but 
on  exposure  it  becomes  op^e.     Colour  grey  or  yellowish- white ; 


•  Natron;  fi-om  the  desert  of  Natron,  where  it  is  said  to  have  been 
anciently  collected. 
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taste  urinous  and  saline.  It  effervesces  with  adds,  is  very  soluble 
in  water,  and  melts  readily  before  the  blowpipe. 

The  natural  crystals  of  this  species  are  rarely  found  distinct. 
Being  a  salt  which  loses  its  water  on  exposure  to  a  dry  atmo-* 
sphere,  it  occurs  modt  frequently  in  the  state  of  efflorescent  pow- 
der on  the  sur&ce  of  the  earth,  at  the  sides  of  lakes,  or  in  natu- 
ral caverns.  In  the  plain  of  Debretzin  in  Hungary,  it  appears 
during  the  heat  of  summer  in  saline  efflorescences  like  heaps  of 
snow ;  also  in  Bohemia,  and  Italy.  It  is  likewise  jnet  with  either 
dissolved  in  the  water  of  certain  hot  springs,  as  those  of  Carlsbad 
in  Bohemia  and  Rykum  in  Iceland,  or  in  some  lakes,  as  the  soda 
lakes  of  Egypt. 

The  natron  both  of  Egypt  and  Hungary  is  imported  in  pulveru- 
lent masses  of  a  dirty-grey  colour.  Its  chief  employment  is  in 
the  manufacture  of  soap,  but  it  enters  also  into  the  composition  of 
glass,  and  is  used  in  dyeing,  bleaching,  &c. 


TRONA. 

IJrtkOy  Beudant.  Se8q}xi-e»xhonsLie  ci  Sod&  of  the  ChemitU.  Hemi-prismatic 
Natron  Salt,  M. 

Combination  of  soda,  carbonic  acid,  and  water. 


%^rysfauizemy 
Barbary. 

Fibrous.         Columbia. 

Soda 

37-43 

38-62            41-22 

Carbonic  acid 

39-27 

40-13             39-00 

Water 

23-28 

21-24             18-80 

Beudant. 

Boussingault.    Rivero. 

Sp.Gr.  2-112.     H.  =  2-5—2-75. 
Primary  an  oblique  rhombic  prism  of  132<»  30^  and  47^  30^. 


nonii 132»80' 

M  on  T .....103  16 

iionT 103  46 


Cleavage  perfect  and  easily  obtained  parallel  to  M.  Surface 
of  n  and  M  smooth,  of  T  generally  striated  horizontally.  Seldom 
in  distinct  crystals.  Colour  white,  inclining  to  yellowish-grey 
when  impure.  Transparent  when  in  minute  crystids,  tnmslucent 
in  large  masses ;  streak  white ;  taste  pungent  and  alkaline ;  frac- 
ture uneven ;  rather  brittle.  Soluble  in  water,  though  less  so 
than  natron.    This  substance  is  distinguished  from  the  preced- 
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ing  not  only  in  crystalline  form,  but  in  superior  specific  grav- 
ity and  hardness;  in  being  more  difficultly  soluble  in  water, 
and  in  its  taste  being  less  intensely  alkaline ;  neither  does  it  de- 
liquesce i»  natron  does,  and  it  may  be  preserved  for  any  length 
of  time  unchanged  in  a  dry  atmosphere. 

It  occurs  in  the  province  of  Sukena  in  Egypt,  forming  a  thin 
stratum  in  muriate  of  soda ;  also  in  Barbary,  and  in  Maraeaibo 
and  Columbia  in  Sooth  America.  Trana  is  its  African,  Unio  its 
American  name. 


SULPHATE  OF  SODA. 

Glauber  Salt.     NaturHsdies  Giaubersalz,   W.    Sonde  Sulpfaat^e,  H. 
IMamatic  Glauber  Salt,  M.    £xantholose,  BeudanL 

Vesuvius.  Hildesheim. 

Contains  Soda  33-0  33-4 

Sulphuric  acid    44*8  42*5 

Water  20^  Beudant.     18-8  Beudant. 

Sp.  Gr.  1-47. 

Primary  form  an  oblique  rhombic  prism  of  99°  36'  and  80°  24^ 

Sulphate  of  soda  is  found  in  efflorescences  of  a  yellow  or  greyish- 
white  colour,  or  in  an  earthy  form,  but  is  more  commonly  dis- 
solved in  certain  mineral  waters ;  translucent  or  opake ;  lustre 
vitreous  on  the  fresh  fracture,  dull  on  the  surface ;  extremely 
efflorescent,  and  falling  spontaneously  into  powder.  It  is  cool- 
ing, bitter  and  saline  to  the  taste,  and  is  usually  met  with  in  the 
neighbourhood  of  rock-salt  or  brine  springs.  Before  the  blow- 
pipe in  the  matrass  it  melts  in  its  water  of  composition. 

Sulphate  of  soda  is  ^nd  in  the  salt  mines  of  Upper  Austria,  Hun- 
gary, and  Switzerland;  near  Madrid  in  efflorescences  at  the  bottom 
of  a  ravine ;  at  Grenoble  in  France ;  in  the  workings  of  old  mines, 
and  sometimes  on  old  walls,  in  the  same  manner  as  nitre.  It  is' an 
ingredient  of  the  hot  springs  of  Carlsbad,  Eger,  and  Sedlitz  in 
Bohemia.  When  purified  of  the  iron  with  which  it  is  usually 
tinged  in  the  native  state,  or  when  prepared  artificially,  it  is 
used  in  medicine  under  the  name  of  Olauher*s  Salt. 


NITRATE  OF  SODA. 

Zootinsalz,  BreiihaupU      Soude  Nitratde,  Necker. 

Consists  of  Soda  45-03  37-2 

Nitric  acid       54^  62-8  Gmelin. 

Sp.  Gr.  21.     H.  =:  1-5— 2-0. 
Primary  form  an  obtuse  rhomboid  of  d)out  106^  and  74^ ;  cleav- 
age parallel  to  the  faces  of  the  primary.    This  salt  appears  oc- 
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casionally  as  an  efflorescence,  sometimes  crystallized,  more  often 
intermixed  with  clay  and  sand ;  to  the  taste  it  is.  cool  and  bit- 
ter ;  it  is  deliquescent ;  and  when  exposed  on  heated  charcoal  it 
melts  and  deflagrates.  It  is  described  as  occurring  in  immense 
quantity  in  the  district  of  Tarapaca  in  Peru,  near  the  frontiers 
of  Chili.  It  there  forms  a  bed  several  feet  thick,  which  in  many 
places  appears  on  the  surface,  and  occupies  an  extent  of  more 
than  forty  leagues. 


BORATE  OF  SODA. 


Boraxsaures  Natron,  L. 


Soude  Borat^e,  1$.    Prismatic  Borax  Salt,  M. 
Borax.    Tincal. 


Contains  Soda 

Boracic  acid 

Water 

Sp.  Gr.  1-74. 


14-5 
37-0 
47'0— KMprpth. 


Tincal  occurs  in  prismatic  crystals,  variously  terminated,  and 
yielding  to  mechanical  division  parallel  to  the  lateral  planes 
of  the  primary  form — an  oblique  rhombic  prism  of  86°  SCV  and 
93°  3(y — and  both  its  diagonals.  The  crystals  are  whitish,  oc- 
casionally possess  a  tinge  of  blue  or  of  green,  and  vary  from 
translucent  or  nearly  transparent,  to  opake.  Taste  feebly  al- 
kaline ;  soft,  and  brittle.  Before  the  blowpipe  it  intumesces  vio- 
lently, and  then  fuses  into  a  transparent  globule. 


MonM ee-ac 

P  onM  or  M' 101  30 

MorM'onA 133  20 

M'oii;t 136  45 

e 138  12 

Pon  h 106  30 

^1 139  15 

—  —^2 115  30 

e 114  28 

«on^2 141  52 


Tincal  is  chiefly  brought  from  Thibet,  where  it  is  found  on 
the  surface  of  the  soil  in  the  vicinity  and  at  the  bottom  of  cer- 
tain lakes.  It  is  mentioned  likewise  from  the  province  of  Pptosi 
in  Peru.  The  borax  in  its  crude  state  is  called  tinoaly  and  is 
brought  to  Europe  in  the  form  of  a  brownish-grey  impure  salt, 
or  in  detached  crystals  resembling  the  above  figure. 

It  is  employed  as  a  flux  in  several  metallurgical  processes,  and 
in  the  manufacture  of  solder. 
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MURIATE  OF  SODA. 

Hexahedral  Rock  Salt,  M.    Steinialz,  Leonhard,    Sal  Mare,  Beudant 
Sel  Gemme,  Necker. 

Rock-salt  congists  of  muriatic  acid  and  soda,  in  the  proportion 
of  46'7I  to  53'29 ;  it,  however,  always  contains  some  impurities* 
The  Cheshire  salt  yielded  to  Henry,  muriate  of  soda  98*32,  suU 
phate  of  lime  0*65,  muriate  of  magnesia  0*02,  muriate  of  lime 
0*01,  undissolved  matter  1*00.  Sp.  Gr.  2*3.  H.  =  2*0.  It  oc- 
curs in  beds  or  masses ;  sometimes  crystallized  in  the  form  of 
the  cube,  which  is  that  of  its  primary  crystal,  and  into  which» 
when  pure,  it  may  readily  be  cleaved ;  lustre  vitreous ;  translu- 
cent or  transparent ;  when  pure,  colourless  or  white ;  but  when 
with  any  foreign  admixture,  reddish-brown,  brick-red,  violet- 
blue,  and  green.  It  yields  with  facility  to  the  knife;  and  when 
scratched  with  the  nail  receives  an  impression,  but  yields  no 
powder.  It  attracts  moisture,  but  remains  unaltered  in  a  dry  at- 
mosphere.   It  has  sometimes,  though  rarely,  a  fibrous  texture. 


1^ — ^"s^T^^    ^  ^^  ^'  ®^  ^'' 


.90*  OC  H. 
P,  P',  or  P",  OB  a  125  16  ... 
a  on  a..... 109  28  ..« 


Muriate  of  soda  is  one  of  the  most  abundant  substances  in 
nature.  Not  only  is  it  found  in  large  beds  and  masses,  but  also 
in  the  waters  of  certain  springs  and  lakes,  and  in  those  of  every 
sea.  It  forms  about  one-thirtieth  part  of  the  waters  of  the 
ocean. 

Rock-salt  is  commonly  disposed  in  thick  beds,  either  super- 
ficially, as  in  Africa,  or  at  a  very  great  depth,  as  in  Poknid ; 
sometimes  also  at  a  high  level,  as  in  the  Cordilleras  of  America, 
and  in  Savoy,  where  it  occurs  at  an  elevation  equal  to  that  of 
perpetual  snow. 

Its  principal  European  deposits  are  the  salt-mines  of  Wie- 
liczka  m  Poland,  where  perfect  cubes  are  frequentlv  met  with ; 
the  Saltzkammergut  in  Upper  Austria,  Hallein  in  Saltzburg,  and 
Hall  in  the  Tyrol,  in  which  it  is  accompanied  with,  and  imbedded 
in  clay,  gypsum,  and  other  extraneous  matter ;  and  Northwich 
in  Cheshire,  where  it  occasionally  presents  pure,  transparent, 
and  highly  cleavable  specimens.  All  these  deposits  afiTord  ex- 
tensive supplies  for  culinary  and  other  economic  purposes,  though 
generally  in  a  state  so  far  from  pure  as  to  render  the  process  of 
solution  and  subsequent  evaporation  indispensable. 
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SULPHATE  OF  AMMONIA. 
Mascagnin,  Karttetu    Ammoniaque  SulphaUe,  H. 

Contains  ammonia  22*80^  sulphuric  acid  53*29,  water  23*91— 
Gmelin. 

Sulphate  of  ammonia  has  an  acrid,  bitter  taste.  Its  colour  is 
grejisn  or  yellow,  and  it  generally  occurs  stalactitic,  pulveru- 
lent, or  in  mealy  efflorescences ;  translucent  or  opake ;  attracts 
moisture  from  the  atmosphere,  and  is  entirely  volatile  at  a  high 
temperature.  It  is  found  in  the  fissures  of  the  earth,  and  among 
the  lavas  of  Etna  and  Vesuvius ;  in  the  Solfatara ;  and  in  the 
loffune  near  Sienna  in  Tuscany. 

MURIATE  OF  AMMONIA. 

Sal  Ammoniac.   Naturlicher  Salmiak,  W.    Ammoniaque  Muriate,  H. 
Octahedral  Ammoniac  Salt,  M. 

When  pure,  it  consists  of  ammonia  32*06,  muriatic  acid  51*16, 
water  16*78.     Two  varieties  yielded  to  Klaproth, 

Vesuvius.  Bucharia. 

Muriate  of  ammonia  99*5  97*5 

Sulphate  of  ammonia  0*5  2*5 

Sp.  Gr.  1*45  to  1*5.     H.  =  1*5—2*0. 

Primary  form  the  regular  octahedron.  It  occurs  massive  ;  with 
a  fibrous  texture ;  plumose ;  in  crusts ;  and  in  octahedral  crystals 
of  a  minute  size.  Colour,  when  pure,  white,  grey,  or  yellow ; 
generally  pungent  and  saline  to  the  taste ;  transparent  or  opake ; 
externally  duU  or  glistening ;  internally  shining  and  vitreous. 
This  salt  is  readily  soluble  in  water,  but  does  not  attract  mois- 
ture on  exposure  to  the  air.  It  is  completely  volatile  at  a  high 
temperature,  rising  in  white  fumes ;  and  emits,  when  triturated 
with  lime,  a  pungent  ammoniacal  odour. 

It  is  principally  found  in  the  neighbourhood  of  volcanoes, 
sublimed  among  other  volatile  substances,  in  the  cracks  and  fis- 
sures of  lava.  It  thus  occurs  at  Etna  and  Vesuvius,  in  the 
island  of  Volcano,  and  at  the  Solfatara  near  Naples.  Small 
quantities  have  been  noticed  in  the  vicinity  of  ignited  coal 
seams,  as  at  St  Etienne  in  France,  in  Scotland,  and  Newcastle. 
A  variety  presenting  a  greyish-white  colour,  and  conchoidal  frac- 
ture, is  mentioned  as  occurring  with  sulphur,  in  rocks  of  indu- 
rated clay  or  clay-slate  in  Bucharia.  Though  extensively  em- 
ployed in  dyeing  and  in  medicine,  this  salt  is  of  trifling  im- 
portance as  found  in  nature,  from  its  scarcity. 

i2 
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The  mineral  substances  included  under  this  head  are  few  in 
number. 


ALUM* 

Naturlischer  Alaun,  W.    Alumine  Sulfat^e  Alkaline,  H.    Octahedral 
Alum  Salt,  M.    Alaun,  L. 

Combination  of  sulphate  of  alumina,  sulphate  of  potash,  and 
water ;  and  contains  alumina  10*8,  potash  lO-l,  sulphuric  acid 
33'7,  water  45-4— Gmelin. 

Sp.  Gr.  1-75. 

Form  the  octahedron,  though  it  chiefly  occurs  in  fibrous  masses, 
or  as  an  efflorescence  on  argillaceous  minerals,  as  alum-slate,  alum- 
stone,  &c.  Colour  white  or  greyish  ;  lustre  vitreous,  transpar- 
ent or  translucent ;  to  the  taste  sweetish,  styptic,  and  acidulous. 
When  artificially  prepared,  it  crystallizes  in  the  octahedron, 
which  is  its  primary  form,  and  in  some  of  its  varieties.  It  is 
soluble  in  about  twenty  times  its  weight  of  cold,  and  little  more 
than  its  own  weight  of  boiling  water.  On  exposure  to  heat  it 
melts  in  its  water  of  crystallization,  froths  up  in  a  remarkable 
manner,  and  is  converted  into  a  spongiform  mass  of  anhydrous 
alum. 

It  is  found  on  the  alum-slate  rocks  near  Christiania  in  Nor- 
way :  in  strata  of  brown  coal  in  Bohemia ;  on  the  lavas  of  Strom- 
boli,  Nevis,  and  other  volcanoes  ;  in  bituminous  shale  and  slate- 
clay  at  Hurlet  near  Paisley ;  and  near  Whitby  in  Yorkshire. 

It  is  used  in  dyeing,  in  medicine,  in  the  manufacture  of  paper 
and  leather,  and  for  the  prevention  of  putrefaction. 


Alum,  from  its  base  consisting  of  alumina. 
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ALUM-STONE. 
Alunite,  Ntcker.    Alaunstein,  W.    Rhombohedral  Alum  Haloide,  M. 

Combination  of  sulphuric  acid,  alumina,  potash,  and  water. 
CryttaUtzed^  Tolfa.         Montione. 
Sulphuric  acid         35*49  35-6 

Alumina  39-65  40-0 

Potash  10-00  13-8 

Water  14-83— Cordier.     lO-d— Descotils. 

Sp.  Gr.  2-7— 2-75.  H.=  50. 
The  colour  of  this  mineral  is  usually  greyish-white,  occasion- 
ally red ;  and  it  occurs  both  massive  and  crystallized,  the  crystals 
generally  occupying  the  cavities  of  the  mass ;  they  are  minute, 
shining,  and  sometimes  brownish  externally;  their  form  is  an 
obtiCse  rhomboid  of  92°  SO'  and  87®  lO' ;  but  the  rhomboid  is 
variously  modified,  one  or  more  of  the  solid  angles  being  gener- 
ally replaced.  Cleavage  distinct  perpendicular  to  the  axis. 
The  massive  is  translucent  and  easily  frangible,  being  frequently 
mixed  mechanically  with  silica,  and  appearing  cellular  and  porous. 
It  decrepitates  under  the  blowpipe,  but  d[oes  not  fus«  per  s&. 
With  borax  it  forms  a  transparent  colourless  globule,  but  is  not 
affected  by  soda ;  when  pounded  it  is  soluble  in  sulphuric  acid. 

PonP' 92^60' 

Por  P'onP" 87  10 

It  occurs  well  crystallized  in  a  secondary  rock  at  Tolfa,  near 
Civita  Vecchia,  in  the  Roman  States ;  decomposed  and  friable  at 
the  Isle  of  Nevis,  and  in  the  crater  of  Volcano  ;  and  so  compact 
and  hard  at  Beregh  in  Hungary,  as  to  be  there  employed  in  the 
formation  of  millstones. 

POLYHALLITE.* 

Stromeyer. 

Sulphate  of  lime  combined  with  water  28-45 
Anhydrous  sulphate  of  lime  22-42 

Anhydrous  sulphate  of  magnesia         20-03 
Sulphate  of  potash  27-70 

Muriate  of  soda  0-19 

Red  oxide  of  iron  0-34— Stromeyer. 

Sp.  Gr.  2-77.     H.  =  2-5— 3-0. 

•  From  the  Greek  w»x.msy  mXty  signifying  a  stone  of  many  salts  ;  in  al- 
lusion to  its  composition. 
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In  masses,  which  are  either  compact,  or  present  a  fibrous  tex- 
ture, the  fibres  being  parallel  and  mostly  curved  Of  a  brick-  or 
flesh-red  colour,  and  somewhat  translucent ;  brittle ;  has  a  resi- 
noiis  or  pearly  lustre ;  taste  bitter  and  astringent,  but  very  faint. 
It  is  slightly  acted  upon  by  exposure  to  a  moist  atmosphere, 
but  its  solubility  in  water  is  very  inconsiderable.  In  the  flame 
of  a  candle  it  immediately  forms  an  opake  brownish-coloured 
mass ;  and  melts  instantaneously  under  the  blowpipe. 


The  adjacent  faces  \  , , -» 

0  too  about......  /  


It  is  found  at  Ischel  and  Aussee,  in  Upper  Austria,  in  beds  of 
rock-salt,  and  at  Hall  in  the  Tyrol.  The  mineral  noticed  by  Leon- 
hard  under  the  name  of  Bloedit  (after  the  Dresden  mineralogist 
Bloede)  as  occurring  at  Ischel  with  the  polyhallite,  and  described 
as  being  soft,  of  a  close  fibrous  texture,  of  a  colour  between  flesh- 
and  brick-red,  as  transparent  and  brilliant,  but  losing  both  these 
characters  by  exposure, — is  probably  only  an  impure  variety  of 
this  species.    (Mamial) 

CRYOLITE.* 

Kryolith,W.  AlumineFluat^e  Alkaline,  H.  Prismatic  Cry  one  Haloide,M. 
Combination  of  fluoric  acid,  soda,  and  alumina. 
Alumina  240  24-40 

Soda  36-0  31-35 

Fluoric  acid  40*0 — Vauquelin.     44*25— Berzelius. 

Sp.  Gr. 2-96.  H.  =  2-5— 30. 
It  occurs  massive ;  white,  but,  when  associated  with  iron,  yel- 
low or  brown ;  structure  perfectly  lamellar,  parallel  to  all  the 
planes  of  a  rectangular  prism  ;  translucent,  but  by  immersion  in 
water  it  becomes  transparent,'  and  admits  more  readily  of  cleav- 
age when  retained  in  that  fluid  for  some  time.  It  is  very  fusible, 
dissolving  even  in  the  flame  of  a  taper.  Before  the  blowpipe,  on 
charcoal,  it  melts  into  a  transparent  globule  while  hot,  but  which 
becomes  opake  on  cooling. 

The  only  known  locality  of  this  mineral  is  Arksut-fiord  in  West 
Greenland,  where  it  occurs  in  veins  in  gneiss,  accompanied  with 
carbonate  of  iron,  pyrites,  galena,  quartz,  and  felspar. 

•  Cryolite,  from  the  Greek,  in  allusion  to  its  easy  fusibility, — ^to  its 
melting  before  the  blowpipe  like  ice. 
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GLAUBERITE* 
Glauberite,  Bt  H.    Hemi-Pnsmatic  Brythine  Salt,  M.    Brogniartin,  L. 

Combination  of  sulphuric  acid,  lime,  and  soda,  without  water. 

Villa  Rubia. 
Sulphate  of  lime  49*0 

Sulphate  of  soda  51*0 — ^Brogniart. 

Sp.  Gr.  2*75  to  2*85.  H.  =  2*5— 30. 
It  occurs  massive ;  also  crystallized  in  the  form  of  oblique 
and  extremely  flat  rhombic  prisms,  the  crystals  being  for  the 
most  part  constituted  only  of  the  planes  P,  e^  and  e^  of  the  fol- 
lowing figure;  but  they  yield  r^ulily  to  mechanical  division, 
parallel  to  the  faces  P,  M,  and  M',  the  primary  form  being  an 
oblique  rhombic  prism,  whose  terminal  planes  incline  from  one 
acute  edge  of  the  prism  to  the  other,  and  whose  lateral  angles 
are  alternately  83**  20^  and  96**  W.  Colour  pale  yellow  or  grey  ; 
translucent,  rarely  transparent ;  taste  slightly  stdine ;  lustre  vi- 
treous; fracture  conchoidal:  when  immersed  in  water,  it  becomes 
opake  and  is  partly  soluble.  Before  the  blowpipe  it  decrepitates, 
and  then  melts  into  a  white  enamel. 

M  on  M' 83*  20^ 

P  on  M  or  M' 104  16 

«or^ 137  09 

/. 112  20 

M  or  M'  on/. 131  35 

M  on  <r  or  M'  on  «' 147  40 

f  on  e' 116  20 

eore'onf, 132  37 

It  is  found  at  Villa  Rubia,  ten  leagues  south  of  Madrid,  in 
Spain,  imbedded  in  rock-salt;  also  at  Aussee  in  Upper  Austria. 
Its  optical  properties,  according  to  Sir  David  Brewster,  are  very 
peculiar — shaving  one  axis  of  double  refraction  for  violet,  and  two 
axes  for  red  light. 

REUSSITE. 

Sulphate  of  soda  66*04,  sulphate  of  magnesia  31*35,  muriate  of 
magnesia  2*19,  sulphate  of  lime  0*42 — Reuss. 

Occurs  in  mealy  efflorescences,  flat  six-sided  prisms,  and  aci- 
cular  crystals.     Colour  white,  shining ;  fracture  conchoidal. 

This  substance  forms  superficial  efflorescences  in  the  vicinity 
of  Sedlitz  and  Seidschutz  in  Bohemia. 

*  From  its  containing  a  very  large  proportion  of  Glauber's  salt,  or 
sulphate  of  soda. 
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SODA-ALUM. 

Thonuon, 

Sulphuric  acid  38'6,  alumina  12'0,  soda  7'5,  water  42*0,  with 
a  little  silica,  lime,  iron,  and  manganese — Thomson. 
Sp.  Gr.  1-88.     H.  about  2-0. 

Occurs  in  white  fibrous  masses,  the  outer  fibres  opake  from 
decomposition,  internally  transparent,  and  exhibiting  a  glossy  or 
silky  aspect.  Resembles  alum  in  taste,  but  is  more  soluble  in 
water. 

Is  found  in  irregular  nodules  resembling  fibrous  gypsum,  im- 
bedded in  sofl  blue  slate,  at  St  Juan  in  South  America ;  and 
Beudant  mentions  it  as  also  occurring  in  the  solfataras  of  Milo 
in  the  Archipelago. 

GAYLUSSITE.* 

Cordkr,    BousHngauU. 

Combination  of  carbonic  acid,  soda,  lime,  and  water. 

LaguniUa. 


Contains  Carbonic  acid 

28-66 

Soda 

20-44 

Lime 

17-70 

Water 

32-20 

Aliunina 

I'OO — Boussingault. 

Sp.  Gr.  1-92— 1-95.     H.  20—3-0. 

Occurs  in  detached  lengthened  prisms,  and  aggregated  crystals 
disseminated  in  clay ;  the  less  perfect  of  them  might  be  mistaken 
for  selenite,  the  more  perfect  and  smooth  have  rather  the  aspect 
of  calcareous  spar.  Primary,  an  oblique  rhombic  prism  of  109*^ 
30'  and  70°  30,  according  to  Beudant ;  of  111°  lO'  and  68°  SO', 
according  to  Leonhard.  Surfaces  striated  ;  limpid  and  colourless, 
or  of  a  dirty  white  ;  transparent,  with  marked  double  refraction ; 
or  translucent ;  fracture  conchoidal,  with  a  vitreous  lustre ;  very 
brittle ;  easily  reduced  to  a  grey  powder,  and  soluble  with  brisk 
effervescence  in  nitric  acid.  When  reduced  to  powder,  is,  to  a 
trifling  extent,  soluble  in  water.  In  the  matrass  it  decrepitates 
slightly,  gives  off  water,  and  becomes  opake,  decrepitation  con- 
tinuing until  it  has  acquired  a  red  heat.  Before  the  blowpipe  it 
fuses  rapidly  into  an  opake  globule,  which  has  a  distinctly  alkaline 
taste. 

This  mineral  is  found  abundantly  at  Lagunilla  near  Merida,  in 

*  In  honour  of  the  celebrated  French  chemist  Gay-Lussac. 
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Maracaibo,  disseminated  at  the  bottom  of  a  lake  in  a  bed  of  clay^ 
covering  trona,  which  the  natives  term  urao,  in  contradistinction 
to  the  gaylussite,  the  latter,  from  its  generally  elongated  form^ 
being  denominated  clavos  or  nails,     {manual.) 


NATIVE  CARBONATE  OF  LIME  AND  SODA. 

Barrucf* 


Contains  Carbonate  of  lime 

70-0 

Carbonate  of  soda 

14.-0 

Water 

9-7 

Peroxide  of  iron 

1-0 

Matrix 

50 

Sp.Gr.  2-92.    H.  =  3-0— 3-5. 

Primary  form  a  rhomb,  not  differing  materially  from  that  of 
calc-spar.  Cleavage  in  three  directions  parallel  to.the  faces  of  the 
primary.  Lustre  vitreous ;  structure  laminated ;  fragments  per- 
fectly transparent ;  possesses  double  refraction.  Before  the  blow- 
pipe it  decrepitates  a  little,  becomes  brown,  and  eventually  is 
reduced  to  lime.  Entirely  soluble,  and  widi  effervescence,  in 
nitric  acid. 

Locality  unknown. 

SULPHATE  OF  ALUMINA  AND  AMMONIA. 

Ammonalum,  Necker  and  Beudant. 

Combination  of  sulphuric  acid,  alumina,  ammonia,  and  water. 

Tschermig. 
Sulphate  of  alumina      37-0  36-68 

Sulphate  of  ammonia     18*0  12*47 

Sulphate  of  magnesia      0*0  0*33 

Water  45*0  Lampadius.  43*39  Stromeyer. 

Primary  form  the  cube  or  the  regular  octahedron.  White ; 
taste  bitter.  Before  the  blowpipe  in  the  matrass  it  yields  water, 
intumesces,  and  forms  a  sublimation  of  the  sulphate  of  ammonia, 
which  is  soluble  in  water.  The  dried  mass  becomes  blue  with 
solution  of  cobalt. 

Occurs  in  small  fibrous  masses  in  the  lignite  of  Tschermig  in 
Bohemia. 
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AND 

METALLIFEROUS  MINERALS. 


Including  such  metals  as  are  found  nearly  pure  in  the  native . 
state ;  or  variously  combined  with  other  substances,  forming 
metalliferous  ores ;  as,  with  other  metals,  with  sulphur,  with 
oxygen ;  also  in  the  state  of  oxides,  minerallized  by  acids ; 
beginning  with  the  oldest  and  most  imiversally  diffused  of  the 
metals — Iron. 


NATIVE  IRON. 

Gediegen  Eisen,  W.    Fer  Natif,  H.    Octahedral  Iron,  M. 

Agram.         Siberia.  Mexico.  Atacama. 

Iron  96-5  98-5  96-75  93-40 

Nickel  3-5  1-5  3-25  6-62 

Cobalt  0-0  0-0  0-00  0-53 

Klaproth.  Turner. 

Sp.  Gr,  7-44<  to  7-8.    H.  =  4-5. 
Primary  form  the  regular  octahedron.    Colour  pale  steel-grey ; 
lustre  metallic ;  acts  powerfully  on  the  magnet ;  is  soluble  in  all 
the  acids. 

Native  iron  has  been  noticed  under  three  different  forms* 

1.  At  Kamsdorf  in  Saxony,  disseminated  through  a  mass  of 
brown  oxide  of  iron  mingled  with  spathose  iron  and  sulphate  of 
barytes ;  in  this  Klaproth  found  about  6  per  cent,  of  lead,  and  1*5 
of  copper.  It  is  not  however  considered  a  natural  production  ; 
but,  like  the  native  steel  from  La  Bouiche  in  France,  appears  to 
be  of  secondary  formation.  The  American  mineralogists,  nowever, 
describe  a  variety  from  Canaan  in  Connecticut,  which  forms  a 
vein  about  two  inches  thick  in  mica-slate. 

2.  Native  volcanic  iron.  Fer  natif  volcanique,  H.  Was  disco- 
vered in  a  ravine  formed  by  torrents  across  the  lava  and  scoriss 
of  the  mountain  of  Graveneire,  in  Auvergne. 

3.  Native  meteoric  iron.  Fer  natif  meteorique,  H.  This  oc- 
curs in  irregular  isolated  masses,  sometimes  of  very  considerable 
size,  in  different  parts  of  the  globe :  but  the  only  piece  described 
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as  having  been  seen  to  fall  from  the  atmosphere  is  that  of  Hras- 
china,  near  Agram  in  Croatia.  The  mass  found  in  Siberia  by 
Professor  Falhs  exhibited  a  vesicular  structure,  and  contained 
crystals  and  grains  of  chrysolite ;  that  discovered  by  Don  Rubin 
de  Celis,  in  the  district  of  Chaco-Gualamba  in  South  America^ 
weighed  about  fifteen  tons. 

Many  masses  are  scattered  over  the  continent  of  North  Ame- 
rica, as  in  Louisiana,  and  still  forther  north  in  the  countries  in* 
habited  by  the  Esquimaux;  several  specimens  also  occur  in 
Africa,  as  in  the  Senegal  river,  and  near  the  Cape  of  Good  Hope. 
With  the  exception  of  the  Siberian  variety  mentioned  by  Pallas, 
and  a  mass  lately  noticed  in  the  Atacama  desert  of  Peru,  both 
of  which  had  a  vesicular  appearance  and  contained  straw-yellow 
coloured  olivine,  native  irons  have  uniformly  presented  a  solid 
structure. 

Iron  has  also  been  found  entering  into  the  composition  of  those 
stony  masses  termed  meteoric  tionte  or  aeroiUes^  which  have  been 
seen  to  Ml  firom  the  atmosphere  in  various  parts  of  the  world, 
and  even  in  our  own  country.  These,  however,  may  with  more 
propriety  be  looked  upon  as  mixed  min^rab  or  rocks,  than  as 
distinct  species. 


IRON  PYRITES.* 

Schwefclkies,  W.   Fer  Sulphur^  H.  Bt.    Hexahedral  Iron  Pyrites,  M. 
Pyrite  M artiaie,  Br. 

Combination  of  iron  and  sulphur. 
Iron  47-85  4i5-74» 

Sulphur  52-15 — Hatchett.  54*26— Berzelius. 
Sp.  Or.  4-75  to  50.  H.  =  6-0— 6-5. 
Colour  brass-yellow,  sometimes  approaching  to  bronze-yellow, 
occasionally  to  steel-grey ;  often  brown,  owing  to  decomposition  ; 
lustre  metallic ;  streak  brownish-  or  greenish-black.  It  occurs 
disseminated  in  rocks,  veins,  and  beds,  investing  other  minerals, 
and  sometimes  enclosed  in  them ;  also  amorphous,  mamillated, 
globular,  cellular,  stalactitical,  pseudomorphous,  capillary,  and 
crystallized  in  the  cube  and  octahedron,  and  in  forms  common 
to  them  both  as  primary  crystab.  It  yields  to  cleavage  parallel 
to  all  the  planes  of  the  cube  and  regular  octahedron,  affording 
surfaces  sufficiently  brilliant  for  the  use  of  the  reflective  gonio- 
meter, but  with  the  greatest  ease  and  brilliancy  parallel  to  those 
of  the  cube ;  its  fracture  is  granular  or  uneven,  sometimes  ap- 
proaching to  conchoidal ;  it  is  brittle,  but  does  not  yield  to  the 
tcnife,  which  serves  at  once  to  distinguish  it  firom  copper  pyrites, 

*  Pyrites,  from  the  Greek,  in  allusion  to  its  giving  sparks  when  struck. 
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which  it  readily  scratches.  In  the  flame  of  a  candle  it  becomes 
red ;  the  sulphur  being  driven  off,  and  an  oxide  of  iron,  which  is 
magnetic,  remaining.  .  After  a  lengthened  exposure  to  the  redu- 
cing flame  of  the  blowpipe,  it  forms  an  uneven  and  crystalline 
black  mass. 


1. 


3. 


O) 


6. 


Fig.  1,  the  primary;  2,  the  same,  its  solid  angles  replaced;  the  3d 
more  deeply,  passing  into  the  cube ;  4,  the  cube ;  o,  the  primary,  each 
solid  angle  replaced  by  two  planes  ;  which  are  increased  in  fig.  6,  com- 
plete in  ^s.  7.  forming  the  pentagonal  dodecahedron,  and  connected 
with  the  planes  of  the  cube  in  fig.  8. 


The  above  figure  and  the  following  measurements  are  given  on  the 
authority  of  Haiiy. 
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P  on  F  or  P" 90*  OC 

P  F  or  P"  on  0,  P  or  F  on  «*,  or  F  or  F'  on  ^ 126  15 

P  or  P'  on  e,    P'  or  P"  on  e^    or  P  or  P"  on  «" 135  00 

Ponil,  Fonil',    or  P"  on  «F 150  47 

Ponf4,   Font4'   orP''ont4'' « 143  18 

PonArl',    P'onifcl',    orP"on*l" 146  18 

F  on  A:2  or  k2f^  F'  on  *2"  or  ^2"',  or  P  on  VaT* 153  26 

a  on  «'  or  «" 109  28 

aon«,f',  ore" 144  44 

i6,  i5',  or  i5" 167  47 

13, 13',  or  t3" 164  12 

;t2,  ;^,  orJt2" 140  46 

iSontS',  i5'oni5",  15"  on  t5'". 146  26 

t4ont4',  i4'on*4",  l4"oni4 -.141  47 

Uontl,  14' on  tl',  or  i4"  on  il" 139  18 

U  on  jfc2,  t4  on  ifc2"",  or  14"  on  ik2^. 162  48 

;t2ouc',  *2"onc^,  or  ifc2""  on  c 169  19 

;ton;t2',  ;t2'',  or^2"" 126  62 

Iron  pyrites  is  universally  di£Piised,  and  is  found  in  most  de« 
scripUons  of  rock.  Cubes  of  gigantic  dimensions  have  occurred  in 
some  of  the  Cornish  mines ;  very  perfect  octahedrons,  also  of  large 
size,  are  found  at  Persberg  in  Sweden ;  and  crystals,  forming  pen- 
tagonal dodecahedrons  of  three  or  four  inches  in  diameter,  in 
Elba.  Alston  Moor,  Derbyshire,  and  the  mming  districts  of  Com- 
wall>  afford  it  in  great  profusion,  and  under  various  forms,  some- 
times crystallized,  frequently  coating  fluor  spar,  galena,  and  other 
minerals ;  and  very  brilliant  crystals,  remarkable  for  the  variety 
of  their  facets,  occur  at  Traversella  in  Piedmont. 

Hepatic  Pyrites.  Fer  sulfur^  epigene.  It  occurs  in  most  of 
the  forms  assumed  by  common  iron  pyrites.  Externally  it  pre- 
sents a  liver-brown  colour  (hence  its  name) ;  internally  is  steel- 
grey,  with  more  or  less  lustre.  Its  colours  appear  to  arise  from 
the  progress  of  decomposition,  which  often  proceeds  so  far  as  to 
divest  £e  substance  of  internal  metallic  lustre,  without  altering 
its  form.    It  occurs  in  veins  in  primitive  rocks. 

Arsenical  Iron  Pyrites.  Fer  sulfure  arsenicale,  H.  Is  of  a 
paler  yellow  colour  than  common  iron  pyrites,  passing,  according 
to  the  proportion  of  arsenic  it  contains,  into  steel-grey.  When 
struck  with  the  hammer,  and  also  before  the  blowpipe,  it  yields 
arsenical  as  well  as  sulphureous  vapours.  Sometimes  it  is  mag- 
netic. It  occurs  with  common  pyrites,  and  arsenical  cobalt,  in 
Sweden  and  in  Cornwall. 

Auriferous  Iron  Pyrites.  Fer  sulphure  aurifere,  H.  Occurs 
in  grains  of  a  deep  yellow  colour  ;  also  crystallized  in  cubes,  of 
which  all  the  planes  are  deeply  striated,  and  sometimes  partially 
decomposed  on  the  surface.  The  gold  it  contains  is  but  small, 
and  exists,  according  to  Bergmann,  enclosed  in  the  pyrites  in 
small  angular  grains,  and  therefore  in  a  state  of  simple  mixture. 
It  is  found  abundantly  in  the  gold  mines  of  Beresoff  in  Siberia, 
and  in  Brazil  in  detached  crystals. 
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WHITE  IRON  PYRITES. 

Cockscomb  PTrites,  A.    Sparkles,  Kamkies,  Strahlkies,  W.    Fer  Sulfur^ 
Blanc,  II.     Prismatic  Iron  Pyrites,  M* 

Combination  similar  to  that  of  the  preceding ;  its  strong  ten- 
dency, however,  to  decompose  on  exposure,  and  the  efflorescences 
it  affords  of  the  sulphate  of  iron,  appear  to  indicate  some  differ- 
ence in  the  composition. 

Iron  4507  45-56 

Sulphur  53-35 — Berzelius.        54-34— Hatchett. 

with  minute  proportions  of  silica  and  manganese. 
Sp.  Gr.  4-69  to  4-84. 

Colour  nearly  tin-white,  hence  its  name,  occasionally  tarnish- 
ed with  a  tinge  of  yellow  or  grey.  It  occurs  stalactitical,  reni- 
form,  botryoided  ;  and  in  crystals  which  assume  the  form  of  modi- 
fied^ rhombic  prisms.  The  variety  termed  spear-pyrites  is  found 
only  in  very  flat  crystals,  having  at  first  sight  the  appearance  of 
dodecahedrons  with  triangular  planes,  but  which  are  macles,  con- 
sisting of  similar  portions  of  five  crystals,  connected  as  in  the  last 
of  the  three  following  figures.  Cockscomb  pyrites,  or  kamkies, 
is  of  the  same  description,  the  individuals  being  aggregated  in 
such  a  manner  as  firequently  to  represent  the  crest  or  comb  of 
a  cock.  Primary  form  a  right  rhombic  prism  of  about  106**  and 
74^ ;  parallel  to  the  planes  of  which  it  yields  to  cleavage. 

MonM 106'   sr 

PonMorM 90  00 

"T---^  cl  161  24 

^^---n  c2 160  48 

M     f  M  I  — -.c3 130  00 

Monft 168  42 

c2onc3 141  30 


Made. 


It  occurs  detached  and  imbedded  in  plastic  clay  at  Littmitz 
and  Altsattel,  near  Carlsbad  in  Bohemia ;  in  Derbyshire  accom- 
panying galena  and  fluor  spar ;  and  in  the  western  part  of  Corn- 
wall in  extremely  delicate  stalactitic  concretions. 
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Blagnetkies,  W. 

Iron 
Sulphur 


MAGNETIC  IRON  PYRITES. 

Fer  Sulfur^  Ferrif^re,  Fer  Sulfiir^  Magnetique,  H. 
Rhombohedral  Iron  Pyrites,  M. 

Cornwall.  Uton. 

63-5  69-85 

36-5  40-16 

Hatchett.  Stromeyer. 


Pyrenees. 

66-37 

43-63 
Stromeyer. 
=  3-6-^-6. 


60-32 
38-78 
Rose. 


Sp.  Gr.  4-4— 4-7.  H. 
Colour  bronze-yellow,  reddish,  or  brownish ;  subject  to  speedy 
tarnish  on  exposure  to  the  air ;  lustre  metallic.  Boumon  de- 
scribes it  as  occurring  in  irregular  six-sided  prisms  variously  mo- 
dified ;  the  cleavage  being  parallel  to  the  terminal  planes  of  the 
prism,  but  it  is  rarely  found  crystallized.  The  massive  varieties 
frequently  exhibit  a  lamellar  structure,  yielding  to  cleavage  paral- 
lel to  all  the  planes  of  a  regular  six-sided  prism ;  fracture  uneven 
passing  into  imperfect  conchoidal.  Acts  on  the  magnet.  Be- 
fore the  blowpipe  it  affords  similar  results  to  the  preceding  spe- 
cies ;  and  is  soluble  in  dilute  sulphuric  acid* 


f^^^ 


Mon  M' 120'*  OC  Boumon. 

PonMorM' 90  00 

MorM'oni 160  00 

P  on  a 136  00 

c 102  13 


The  crystalline  varieties  of  this  species  have  been  noticed  at 
Kongsberg  in  Norway,  and  at  Andreasberg  in  the  Hartz.  The 
cleavable  varieties  are  principally  from  Bodenmais  in  Bavaria, 
where  they  are  associated  with  iolite ;  and  the  granular,  compact, 
and  massive,  firom  Cornwall,  Appin  in  Argyleshire,  Saxony  and 
Silesia. 

ARSENICAL  IRON. 

MispickeL  Fer  arsenical,  H.  Bt.  Prismatic  Arsenical  Pyrites,  M. 
Arsenik-kies  oft?ie  Germans. 

Combination  of  sulphuret  of  iron  and  arseniuret  of  iron,      j 

Freyberg. 


Iron 

34-94 

36-04                36-4 

Arsenic 

43-42 

42-88                 48-1 

Sulphur 

20-13 

21-08                16-4 

Chevreul. 

Stromeyer.       Thomson 

Sp 

.  Gr.  5-7  to  6-2. 

H.  =  6-6—60. 

.  It  is  nearly  of  a  tin-white  colour,  sometimes  with  a  tinge  of 
yellow.  It  occurs  massive,  acicular,  and  crystallized  in  the  form 
of  a  right  rhombic  prism,  parallel  to  whose  planes  it  may  be 
cleaved  (to  the  lateral  planes  most  readily),  affording,  by  the 
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planes  so  produced,  angles  of  111°  12^  and  68°  48' ;  this  prism  is 
considerea  the  primary  form  of  mispickel ;  fracture  uneven,  with 
a  metallic  lustre.  It  gives  fire  with  steel,  and  the  sparks  are  at- 
tended with  a  little  train  of  white  smoke,  having  an  alliaceous 
odour.  Before  the  blowpipe  on  charcoal  it  gives  out  copious 
arsenical  vapours,  and  forms  a  globule  of  nearly  pure  sulphuret  of 
iron,  which  attracts  the  magnetic  needle. 


1. 


2. 


4. 


ED  O 


Fig.  1,  the  primary ;  a  right  rhombic  prism.  Fig.  2,  the  same,  of  which 
each  terminal  plane  is  in  part  replaced  by  two  faces  slightly  inclining 
on  the  acute  angles  of  the  prism.  Fig.  3  exhibits  the  primary  prism 
modified  by  triangular  planes  replacing  each  obtuse  solid  angle :  these 
planes  are  fiirther  advanced  in  fig.  4,  and  still  further  in  fig.  6 ;  having 
totally  replaced  the  terminal  faces,  and  reduced  the  lateral  planes  to 
triangles,  meeting  two  and  two  at  the  acute  edges  of  the  prism. 

f/:p/c/  >.  M  on  M Ill"  12' 

j\  P  on  M  or  M 90  00 

^  Mona 136  20 

c3 117    2 

e4 116  10 

.,  __  ,         a  on*' 12152 

M:       Y  -M-  I        cl  on  cV  over  P 164  5§  H. 

c2  on  cl' 142  00  c;  ^. 

c3onc3' 118     5 

o'    \     y^'  c4onc4  79  30 

c4  on  c4'......'. 100  30 

It  chiefly  occurs  in  the  veins  and  beds  of  primitive  mountains, 
accompanying  ores  of  silver,  lead,  and  tin.  It  is  found  abundantly 
at  Freyberg,  Munzig,  and  other  mining  districts  of  Saxony ;  at 
Andreasberg  in  the  Hartz  ;  at  Joachimsthal  in  Bohemia ;  and  at 
WheaJ  Maudlin  and  many  others  of  the  Cornish  mines. 

ArgenUferous  Arsenical  Iron.  Weisserz,  W.  Fer  arsenical 
argentifere,  H.  It  is  whiter  than  pure  arsenical  iron,  being  of  a 
somewhat  silvery-white :  but  agrees  with  it  in  all  other  charac- 
ters, except  that  it  contains  firom  1  to  15  per  cent,  of  silver.  That 
of  Andreasberg  consists  of  44  iron,  35  arsenic,  13  silver,  and  4  an- 
timony— Klaproth. 

At  Freyberg  and  Braunsdorf  in  Saxony,  it  is  worked  for  the 
silver  it  contains. 

According  to  Brogniart,  arsenical  iron  sometimes  contains  gold, 
and  even  cobalt  in  small  proportion,  without  any  sensible  altera- 
tion of  external  character. 
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OXYDULATED  IRON. 

MagBetdsenstein,  W.   Fer  Oxjdul^,  H.  BL    Octahedral  Iron  Ore,  M. 
Magnetic  Iron  Ore>  J.  A.    Siderite  Aimant,  Necker, 

Consists  entirely  of  iron  and  oxygen,  in  the  proportion,  accord- 
ing to  Berzelius,  of  two  atoms  peroxide  to  one  protoxide ;  con- 
tains 28-21  per  cent,  of  oxygen. 

Occurs  earthy,  compact,  lamelliform,  and  crystallized  in  the 
regular  octahe(ht>n,  which  is  considered  to  be  its  primary  form ; 
structure  imperfectly  lamellar  parallel  to  the  planes  of  the  octa- 
hedron ;  fracture  uneven,  or  conchoidal  with  a  splendent  lustre  ; 
colour  iron-black,  with  a  shining  or  glimmering  metallic  lustre ; 
streak  black.  It  is  highly  magnetic,  with  polarity,  especially  the 
massive  {Native  Loadstone)^  and  attracts  iron  filings.  Before 
the  blowpipe  it  becomes  brown,  and  loses  its  influence  on  the 
magnet,  but  does  not  fuse.  Colours  glass  of  borax  in  the  oxy- 
dating  flame  deep  red,  which  becomes  dingy  yellow  and  impure 
on  cooling ;  and  in  the  reducing  flame  bottle-green.  Soluble  in 
heated  muriatic,  but  not  in  nitric  acid. 

1.  2,  a 


Fi^.  1,  the  primary;  the  regular  octahedron.  Fiff.  2,  the  same,  of 
mrhich  all  the  edges  are  replaced  by  planes :  this  rep&cement  has  pro- 
ceeded further,  and  the  planes  are  complete,  in  fig.  3,  the  rhombic  do- 


decahedron. 


P  on  P lOa'*  2^  H. 

P  on  «  or  P  on  € «144   44 

eon« 120   0« 


Oxydulated  iron  is  most  common  in  primitive  countries,  gener- 
idly  forming  beds  imd  large  irregular  masses ;  and  accompanied 
by  hornblende,  granular  limestone,  and  garnet ;  occasionally  also 
by  blende,  pyrites,  fluor,  tin,  and  galena.  The  extensive  beds  of 
Arendal  in  Norway,  and  ahnost  all  the  celebrated  iron  mines  of 
Sweden,  consist  of  massive  mi^netic  irwi.  Dannemora,  Gelli- 
vara»  and  the  Taberg  (a  mountain  of  considerable  dimensions), 
are  entirely  formed  of  it,  and  immense  quantities  of  iron  are  an- 
nually obtained  from  these  localities.    It  is  plentifully  found  also 
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in  Corsica,  Savoy,  Saxony,  Bohemia,  Silesia,  Russia,  and  the  East 
Indies ;  in  North  America,  in  beds  in  granitic  mountains,  with 
little  interruption,  from  Canada  to  New  York,  and  in  many  other 
districts. 

In  Scotland,  it  occurs  in  serpentine  in  Unst,  one  of  the  Shet- 
land Isles.  In  England,  in  Uie  parishes  of  St  Roach  and  St 
Stephens,  and  at  Treliswell  near  Penryn  in  Cornwall.  The  most 
interesting  crystallized  varieties  occur  imbedded  in  chlorite-slate 
at  Fahlun  in  Sweden,  at  Normark  in  Wermeland,  at  Traversella 
in  Piedmont,  and  among  the  ejected  masses  of  Mount  Vesuvius. 

Siberia,  Elba,  Sweden,  and  the  Hartz,  yield  the  most  power- 
ful naturaJ  magnets ;  these  usually  form  either  compact  or  earthy 
amorphous  masses,  and  are  unknown  crystallized. 

TUaniferotis  OxyduUUed  Iron.  Fer  Titane,  Cordier.  Siderite 
Titanique,  Necker.  Titaneisen,  Leonhard.  A  combination  of 
the  protoxide  of  iron  with  the  oxide  of  titanium ;  in  very  differ- 
ent proportions,  however.  One  variety  from  Auvergne  yielded 
iron  82,  titanium  13,  and  manganese  5  ;  while  in  others  the  pro- 
portion of  titanium  is  much  larger,  and  it  is  therefore  impossible 
to  draw  any  accurate  line  of  distinction  between  this  variety  and 
the  menaccanite. 


SPECULAR*  IRON. 

Eisenglanz,  W.    Fer  Oligiste,*  H.   Fer  Speculaire,  Br.  Iron  Glance,  J. 
Fer  Oxyd^,  Berz,    Eisenoxyd,  L.    Rhombphedral  Iron  Ore,  M. 

It  is  the  pure  peroxide  of  iron,  in  the  proportion,  according  to 
Beudant,  of  iron  69-34,  to  oxygen  30*66. 

Sp.  Gr.  50— 5-3.     H.=  5-5— 6-5. 

It  is  considerably  magnetic,  especially  the  highly  crystalline, 
but  does  not,  like  oxydulated  iron,  attract  iron  filings.  It  oc- 
curs lamellar,  and  crystallized  in  many  forms  which  are  derived 
from  a  slightly  acute  rhomboid  of  86°  lO'  and  93°  SO',  the  struc- 
ture of  the  crystallized  being  lamellar,  and  reducible  into  the 
form  of  its  primary  crystal ;  fracture  uneven,  passing  into  con- 
choidal ;  colour  deep  steel-grey,  with  a  brilliant  and  often  iri- 
descent tarnish  externally ;  internally  it  possesses  a  shining  lus* 
ire ;  opake  in  large  fragments,  but  the  edges  of  thin  laminae  pre- 
sent a  blood-red  colour  by  transmitted  light.  Streak  cherry- 
red,  or  reddish-brown ;  occasionally  acts  feebly  on  the  magnet ; 
is  infrisible  without  addition,  but  with  borax  forms  a  green  or 
yellow  glass,  like  pure  oxide  of  iron. 

*  Specular,  from  its  brilliancy :  Oligiste,  from  the  Greek,  in  allusion^ 
to  its  containing  only  a  small  portion  of  metal. 
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2. 


6, 


Fig.  1,  the  primary ;  a  slightly  acute  rhomhoid.  Fig.  2,  an  octahe* 
dron,  arising  from  the  replacement  of  the  upper  and  lower  acute  angles 
of  the  primary.  Fig.  3.  an  acute  rhomhoid,  of  which  only  the  upper  plane, 
and  that  parallel  with  it,  correspond  with  the  planes  of  the  primary.  The 
upper  and  lower  lateral  faces  of  fig.  4  belong  alternately  to  the  primary. 
In  fig.  5  none  of  the  primary  planes  are  visible.  Of  fig.  6  all  the  larger 
planes  belong  to  the  primary,  and  the  small  triangular  faces  result  from 
the  replacement  of  its  lateral  and  lower  angles  by  two  planes,  and  the 
upper  acute  angle  by  three  planes.  Sometimes  the  edges  and  angles 
are  so  rounded  that  the  cr^'stals  assume  a  lenticular  form. 

The  crystals  of  this  ^bstance,  however,  and  especially  those 
from  Elba,  most  commonly  occur  in  the  general  form  of  the  se- 
cond of  the  two  following  figures. 


Primary, 


V  on  F 86**l(y 

P  on  P"  93  50 

PorP'ona  J22  40 

hi 178  60 

J2 159  35 

PoUj^orP'on^ 140    0 


P  on  h2  or  h2' 154-  20' 

A:' or  P'' on  it 147  20 

a  on  c 168  30 

h2  on  A2  or  h2'  on  h2' 128  3 

h2  on  i  or  h2' on  i 161   40 

«ont 159  12 


PonAlorM'  179  30  U2  on  ^*or  AVon'^;."!!;!.*."  144   20 

It  occurs  in  transition  and  primitive  rocks,  both  in  beds  and 
veins,  and  is  accompanied  by  oxydulated  iron,  &c. 

The  mines  of  this  substance  in  the  Isle  of  Elba  are  of  great  ex? 
tent,  and  are  said  to  have  been  worked  upwards  of  3000  years ; 
the  surfaces  of  the  splendid  crystals  from  this  locality  frequently 
present  the  most  magnificent  tarnish-colours.  It  is  also  met  with 
in  Saxony ;  in  Bohemia  in  beds  of  mica-slate  ;  in  specimens  con- 
sisting of  large  crystalline  plates,  grouped  together  in  the  form 
of  rosettes,  accompanying  adularia  at  St  Gothard ;  at  Arendal  in 

K 

Digitized  by  VjOOQ IC 


f  18  NATIVE  METALS  AND 

Norway  ;  at  Langbanshyttan  in  Sweden ;  in  South  America ;  and 
in  Siberia.  In  England,  it  occurs  finely  crystallized  in  one  or 
two  of  the  Cornish  mines.  Very  resplendent  crystalline  plates, 
sometimes  of  considerable  dimensions,  and  intersecting  each  other 
at  various  angles,  are  formed  by  sublimation  in  the  fissures  of 
lava  at  Stromboli  and  Lipari ;  likewise,  though  in  smaller  indivi* 
duals,  at  Etna,  Vesuvius,  and  in  Auvergne. 

A  micaceous  variety,  consisting  of  minute  shining  scales,  either 
loose  or  slightly  cohering,  which  appears  by  reflected  light  of  an 
iron-black,  sometimes  tinged  red,  and  by  transmitted  light,  blood- 
red — occurs  at  Tavistock  in  Devonshire,  and  near  Dunkeld  in 
Perthshire. 


RED  HiEMATITE.* 

Red  Iron  Ore.    Red  Ironstone,  J.     Rother  Eiienstein,  W. 

Cmitains  Peroxide  of  iron    94*0 
Silica  2-0 

Lime  1*0 

Water  30— D'Aubuisson. 

The  more  compact  haematites  sometimes  slightly  affect  the 
magnet,  rendering  it  probable  that  they  contain  a  small  portion 
of  the  protoxide  of  iron.  None  of  them  are  blood-red  by  trans- 
mitted light ;  and  they  never  assume  a  crystalline  form. 

The  fibrous  variety  (Rother  Glaskopf,  W.  Per  oligiste  con- 
cretionne,  H.)  has  externally  a  bluish  or  iron-grey  colour,  and 
presents  either  a  metallic  lustre,  or  is  red  and  without  lustre ; 
internally  it  is  red  or  brownish-red.  It  occurs  in  botryoidal 
masses,  or  in  stalactites,  formed  of  concentric  coats,  and  having 
a  fibrous  or  radiated  structure. 

It  occurs  abundantly  in  Saxony,  Bohemia,  the  Palatinate, 
Silesia,  and  the  Hartz ;  also  near  Ulverstone  in  Lancashire,  and 
in  smaller  quantities  in  many  parts  of  England  and  Scotland. 
It  affords  excellent  iron  both  cast  and  malleable.  When  ground 
to  fine  powder  it  is  employed  in  the  polishing  of  metals. 

The  scaly  variety  (Rother  Eisenrahm,  W.)  occurs  in  slightlj 
cohering  scales  or  particles  of  a  red  colour  with  a  tinge  of  brown, 
and  opake ;  the  lustre  is  «omewhat  metallic.  It  is  unctuous  to 
the  touch,  and  stains  the  fingers.  It  accompanies  the  preceding, 
but  is  principally  known  from  Cattas  Altas  in  the  Brazils. 


•  Haematite,  fVom  the  Greek,  in  allusion  to  its  blood-red  colour.  Now, 
howeTer,  the  original  meaning  of  the  term  la  so  far  lost  siirht  of,  that  we 
hare  Itrvwn  and  evea  hlack  h«matite. 
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FRANKLINITE* 

Franklinite,  S0rthier.    Dodecahedral  Iron  Ore,  M.  Zinc  OxydiFenU 
f^re,  H.    Siderite  Zincif^,  NedUr, 

Combination  of  the  peroxide  of  iron,  with  the  oxide  of  ainc, 
and  red  oxide  of  manganese. 

Weir  Jersey. 
Peroxide  of  iron  66-0  66-10  68-86 

Oxide  of  zinc  17-0  17-43  10*81 

Red  oxide  of  manganese       16-0  14-96  18-17 

Berthier.  Thomson.  Abich, 
Sp.  Gr.  5-0— 5-1.  H.z=6-0--6  6. 
This  mineral  bears  much  resemblance  tooxidulated  iron.  It  oc- 
curs in  grains  or  in  granular  masses  composed  of  imperfect  crys- 
tals, occasionally  exhibiting  the  planes  of  the  octahedron,  and 
those  replacing  its  edges,  but  bounded  more  often  by  the  irregu- 
lar faces  produced  by  contact ;  the  structure  is  lamellar,  parallel 
to  the  planes  of  the  regular  octahedron  ;  brittle ;  fractiu-e  con- 
choidal;  streak  deep  reddish-brown-^distinguishing  it  from  oxid- 
ulated  iron,  the  streak  of  which  is  black.  Acts  slightly  on  the 
magnet ;  soluble  without  effervescence  in  heated  muriatic  acid. 
At  a  high  temperature  the  zinc  is  driven  off,  and  a  hard  compound 
of  iron  and  manganese  remains.  Before  the  blowpipe  with  borax 
it  forms  a  green  glass,  which  when  completely  saturated  becomes 
red,  and  on  cooling  assumes  a  greenish-brown  colour,  and  remains 
transparent:  with  salt  of  phosphorus  it  yields  a  yellowish-grey 
glass,  and  with  soda  is  insoluble. 


Pon  P 109^  W 

P  on  e 144  40 


The  measurements  by  the  reflective  goniometer  prove  the  rcffular  octa- 
hedron  to  be  its  primary  form. 

It  occurs  in  Sussex  County,  New  Jersey,  accompanying  the 
red  oxide  of  zinc,  and  is  frequently  imbedded  in  calcareous  spar, 
and  associated  with  quartz,  yellowish-green  garnet,  and  other 
substances.  It  is  also  mentioned  as  accompanying  ores  of  zinc, 
in  amorphous  masses,  at  the  mines  of  Altenberg  near  Aix-la- 
Chapelle. 


•  Franklinite,  in  honour  of  the  celebrated  Franklin. 
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HYDROUS  OXIDE  OF  IRON. 

Prismatic  Iron  Ore,  M.  (in  part).    Brown  Iron  Ore.    Onegite.   Pyrrho- 
siderite,  Limonite,  BeudanU     Fer  Hydro-oxid^,  Bournon, 

Peroxide  of  iron  combined  with  water. 

Hcematitic*  Compact. 


Peroxide  of  iron 

82-0 

84-0 

Water 

140 

11-0 

Oxide  of  manganese 

20 

20 

SUica 

1-0 

2-0 

Primary. 


D*Aubuisson. 
Sp.  Gr.  3-50.  H.  =  60— 5-5. 
This  mineral  presents  considerable  diversity  of  external  ap- 
pearance. It  is  found  both  crystallized  and  massive.  The  crys- 
tals are  small;  externally  black,  and  very  brilliant;  internally 
blackish-brown.  Streak  yellowish-brown  ;  brittle ;  and  opake.  It 
also  occurs  in  extremely  tender  stalactites,  of  which  the  fibres 
radiate  from  the  centre ;  and  compact.  The  primary  form  ap- 
pears to  be  a  right  rectangular  prism,  the  only  cleavage  being  par- 
allel to  the  plane  M.  Before  the  blowpipe  in  the  matrass  it 
gives  off  water,  the  remainder  being  red  oxide  of  iron  ;  with  borax 
it  forms  a  yellowish -green  glass.  Occasionally  it  acts  on  the  mag- 
net, and  does  so  always  afler  exposure  to  heat.  When  rubbed  up** 
on  paper  it  leaves  a  black  mark  like  manganese,  for  which  it  may 
occasionally  be  mistaken. 

P  onMorT 90*»00' 

Ton  M 90  00 

Monfl2' 136     6 

h 121  46 

dl 117  60 

al  —  al' 125  30 

fl2  — a2'. 149  24 

6    —ft'  117  30 

c   —d\ 120  42 

c   —  ftory 136  20 

h  —  a2orft'ora2'....121  25 

a\  — rfl 129  30 

a2— dl 153  26 

d]  —  d\  over  T 130  40 

02  or  a2'  on  c 147  00 

The  second  figure  represents  the  crystals  from  the  vicinity  of  Bristol. 

It  occurs  at  Clifton  near  Bristol  in  quartzose  gepdes,  in  the 
form  of  mamillaiy  masses,  and  often  enclosed  in  quartz  crystals  ; 
on  compact  hard  iron-stone  at  Botallack,  and  in  highly  brilliant 
crystals  near  Lostwithiel,  in  Cornwall ;  also  disposed  in  groups 
at  Lake  Onega  in  Siberia;  and  in  France. 


Digitized  by 


Google 


METALLIFEROUS  MINERALS.  221 

GOETHITE* 

Bubin-Glimmer,  Hautsnum,    Goethite,  Lenz.    Lepidokrokite,  UUntann, 

Combination  of  the  oxide  of  iron,  and  water. 
England.  Hollerterzug. 

Peroxide  of  fron  89-2  88-00 

Oxide  of  manganese       traces  0*50 

Water  10-8  10-75 

Silica  0-0— Beudant      0*50— Brandes. 

Colour  brownish- red,  by  reflexion  yellowish,  and  of  a  brilliant 
red  when  transparent  and  viewed  in  strong  light.  Streak  orange^ 
red ;  lustre  metallic  adamantine.  Primary  form,  either  a  right 
rhomboidal  or  rectangular  prism.  Occurs  in  minute  laminse  or 
tables  modified  on  their  edges  by  oblique  facets. 

The  principal  locality  of  this  species  is  the  Hollerterzug,  in 
the  Westerwald,  Germany.    It  is  not  a  common  mineral. 

BROWN  HJEMATITE. 

Fibrous  Brown  Iron  Ore.     Brauner  Glaskopf,  W.    Fer  Oxld^  Haema- 
tite, H. 

Sp.  Gr.  3-7— 4-0. 

Is  of  a  clove  or  blackish-brown  colour ;  externally  is  often 
steel-grey  and  splendent.  It  is  more  finely  fibrous  than  the  red 
hsmatite,  sometimes  with  a  silky  lustre,  and  oflen  radiated ; 
in  the  other  direction  it  is  generally  concentric  lamellar,  the 
colours  being  disposed  in  bands  of  brown  of  various  shades. 
It  occurs  in  mamillary  and  botryoidal  masses^  in  stalactites 
and  tubes.      It  is  brittle. 

It  forms  beds  in  limestone  and  other  secondary  rocks  in  most 
European  countries ;  affording  materials  for  extensive  iron  works 
in  Bohemia,  Styria,  &c.  Sweden  and  Lapland,  which  abound 
in  magnetic  iron,  contain  but  small  quantities  of  the  brown  or 
red  haematites. 

In  Scotland  it  forms  veins  in  sandstone  at  Cumberhead  in 
Lanarkshire ;  at  Sandloge  in  the  Shetland  Isles ;  and  in  Hoy,  one 
of  the  Orkneys.  In  Cornwall  it  occurs  at  Botallack  near  the 
Land's  End,  and  in  Tin  Croft  mine  near  Redruth.  It  affords 
a  very  malleable  and  much  harder  iron  than  the  red  haematite 
and  excellent  steel. 

Compact  Broton  Iron  Ore.  Dichter  brauneisenstein,  W.    It* 

•  In  honour  of  the  celebrated  German  poet  Goethe. 
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occurs  massive  and  cellular,  sometimes  with  an  iridescent  tar- 
nish superficially. 

Scaly  and  Ochrey  Brown  Iron  are  varieties  of  the  same  spe- 
cies more  or  less  decomposed,  presenting  either  slightly  coher- 
ing scales  and  particles,  or  having  an  earthy  consistence  which  is 
meagre  to  the  touch,  and  soils  the  fingers.  Bog  iron  ore,  the 
morasterzy' sumpferz,  imesenerz  o£  the  Germans,  is  of  recent  for- 
mation ;  it  arises  from  the  decomposition  of  certain  rocks  over 
which  water  passes,  and  is  deposited  hy  it  in  low  and  marshy 
situations.  It  frequently  contains  traces  of  phosphoric  acid,  and 
forms  considerable  repositories  in  Germany,  Poland,  and  Russia. 
The  variety  termed  oohnenerz  or  pea-ore,  consists  of  concentric 
globuliform  concretions,  imbedded  either  in  friable  or  compact 
brown  haematite  ;  at  St  Stephens  in  Styria  this  kind  of  ore  yields 
about  33  per  cent,  of  iron.  Brown  iron  ore  not  unfrequently 
assumes  the  form  of  other  minerals ;  at  Huttenberg  in  Carinthia, 
for  instance,  it  has  evidently  taken  the  place  of  sparry  iron ;  and 
at  Beresof  in  Siberia  occupies  large  cubical  pseudo-crystals  of 
iron  pyrites.     (Maniial.) 

As  an  ore  it  is  not  inferior  in  value  to  any  of  the  preceding ; 
and  the  pig-iron  obtained  from  smelting  its  purer  varieties  with 
charcoal,  may  be  easily  converted  into  steel.  That  yielded  by 
bog-iron  is  what  is  termed  cold  short ;  it  therefore  cannot  be  used 
in  the  manufacture  of  wire,  and  seldom  even  of  sheet  or  plate 
iron,  tliough  it  is  well  adapted  for  casting. 


STILPNOSIDERITE.* 

UUmann, 

Contains  Oxide  of  iron     8050  80-25 

Water  1600  15-00 

Silica  2-25— Ullmann.        S-75— Vauquelin. 

Sp.  Gr.  3-6— 3-65.  H.  z=  4-5. 
In  botryoidal  groups,  massive,  and  dendritic ;  of  a  black  or 
brownish-black  colour,  with  a  splendent  lustre  both  externallr 
and  internally ;  fracture  conchoidal ;  opake ;  brittle.  Streak 
yellowish-brown.  It  becomes  black  before  the  blowpipe,  but 
does  not  fuse;  and  tinges  borax  dark  olive-green,  though  it  it 
not  melted  itself. 

It  occurs  at  Rashau  and  Schiebenberg  in  Saxony,  in  Thur- 
ingia,  Nassau,  and  the  Hartz,  frequently  associated  with  brown 
haematite,  to  which  it  appears  to  be  nearly  allied. 

*  From  the  Greek,  signifying  a  shining  ore  of  iron« 
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CRONSTEDTITE* 
Rhombohedral  Melane  Micm,  M.    Cronstedit,  L.    Sideroschisolite. 


Contains  Oxide  of  iron 

58*85 

Silica 

2245 

Oxide  of  manganese 

2-89 

Magnesia 

6-08 

Water 

10*70— Steinmann. 

Sp.  Gr.  3-3--3S5.    H.  =  2-5. 

Massive  and  crystallized ;  the  massive  consisting  of  black  and 
opake  fibres, having  a  briiiiantlustre ;  the  crjrstallized  occasionally 
in  separate  six-sided  prisms,  more  often  however  the  prisms  ad- 
here laterally.  In  thin  laminse,  somewhat  elastic ;  streak  dark 
leek-green ;  cleavage  distinct  perpendicular  to  the  axis.  .  Before 
the  blowpipe  it  intumesces  slightly,  but  does  not  melt.  With 
borax  it  affords  with  difficulty  a  hard,  black,  and  opake  enamel. 
When  reduced  to  powder  it  gelatinizes  in  concentrated  muriatic 
acid. 

It  is  found  near  Przibram  in  Bohemia  with  carbonate  of  iron ; 
in  diverging  groups  at  Wheal  Maudlin  in  Cornwall ;  and  asso* 
dated  with  quartz  and  magnetic  pyrites  at  the  mines  of  Congho* 
nas  do  Campo  in  Brazil. 

PINGUITE. 

Zeonhard, 

Contains  oxide  of  iron  35-60,  silica  36-90,  alumina  1*80,  mag- 
nesia 0*4S,  oxide  of  manganese  0*14,  water  25*10 — ^Kersten. 
Sp.Gr.  2*315.    H.  under  2*0. 

Pinguite  occurs  in  masses  of  a  siskin-  or  oil-green  colour ;  with 
a  slightly  resinous  lustre ;  and  conchoidal  or  uneven  fracture ; 
feels  greasy ;  does  not  adhere  to  the  tongue,  and  emits  a  feeble 
argillaceous  odour  when  struck.  Streak  lighter  than  the  mineral. 
Extremely  soft,  resembling  newly  made  soap. 

In  the  matrass  it  yields  much  water.  Before  the  blowpipe 
per  se  it  becomes  black,  but  only  fuses  on  the  edges.  With  bo- 
rax it  melts  easily,  exhibiting  the  presence  of  iron ;  as  also  with 
salt  6t  phosphorus,  in  which  a  skeleton  of  silica  remains. 

Occurs  in  a  vein  of  bary tes  at  Wolkenstein  in  the  Erzgebirge* 
and:  has  been  severally  described  by  Breithaupt,  Freisleben,  and 
Beckmann. 

*  In  honour  of  Cronttedt,  the  SwediBh  mineralogiflt. 
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ANHYDItOUS  SILICATE  OF  IRON. 

Thomson, 

Consists  of  protoxide  of  iron  68-60,  silica  29*60,  and  protoxide 
of  manganese  1*85 — Thomson. 

Sp.  Gr.  3-884.    H.  =  4-0. 

Occurs  in  foliated  opake  masses  of  a  dark-brown  colour ; 
cleaves  with  facility  into  four-sided  prisms ;  is  brittle  ;  acts  on  the 
magnet.  It  emits  ammoniacal  vapours  when  heated  in  a  glass 
tube,  and  loses  about  one-fiftieth  in  weight ;  before  the  blowpipe 
it  is  infusible,  but  in  the  reducing  flame  it  acquires  a  metallic 
lustre,  and  assumes  the  appearance  of  magnetic  iron.  In  heated 
muriatic  acid  it  dissolves  without  effervescing,  leaving  a  residue 
of  silica  in  flakes.  It  is  found  at  Sclav-corrach,  one  of  the 
Mourne  Mountains,  in  Ireland. 

CHLOROPAL. 

Sp.  Gr.  1-7— 20.     H.  z=  30— 40. 
Of  this  there  are  two  varieties;  the  one  massive  and  com- 
pact, the  other  earthy.   Colour  pistachio-green  ;  opake,  or  feebly 
translucent  on  the  edges ;  fracture  conchoidal  and  splintery  ; 
it  does  not  phosphoresce.     It  consists,  according  to  Brandes,  of 

Conchoidal.  Earthy. 

Oxide  of  iron  85-3  320 

Silica  46-0  45-0 

Magnesia  2-0  0-0 

Alumina  1-0  0-7 

Water  18-0  20-0 

Manganese  a  trace  20 

It  occurs  associated  with  opal  at  Unghwar  in  Hungary,  ana 
appears  to  be  closely  allied  to  green  iron-earth. 

CHAMOISITE. 

KobelL 

Contains  oxide  of  iron  60-5,  silica  14-3,  alumina  7*8,  water 
17-4 — Berthier. 

Sp.  Gr.  3-0—3-4.     Pretty  hard. 

Occurs  massive,  of  a  greenish-grey  or  black  colour,  and  has  a 
granular  earthy  fracture ;  magnetic.  Is  soluble  in  acids,  with 
the  exception  of  its  silica,  and  gives  off  water  when  heated  in 
the  matrass. 

Is  found  in  the  calcareous  deposit  of  Mount  Chamoison  in  the 
Valais  j  whence  it  is  advantageously  extracted  as  an  ore  of  iron. 
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SIDEROSCHISOLITE. 

Wemekinck, 

Contains  protoxide  of  iron  70*16,  silica  16*30,  alumina  4*10, 
water  7*30 — Wernekinck. 

Sp.  Gr.  30.     H.  =  2*0—3*0. 

Primary  form  a  rhomboid,  presenting  only  a  single  cleavage, 
which  is  perpendicular  to  the  axis.  This  mineral  occurs  in 
small  six-sided  prisms  of  a  black  colour.  Its  streak  is  green ;  its 
lustre  brilliant ;  it  becomes  magnetic  and  black  from  exposure 
to  heat.  Before  the  blowpipe  is  readily  fusible  into  a  black 
magnetic  glass ;  and  is  soluble  in  acids. 

It  occurs  at  Conghonas  do  Campo  in  the  Brazils. 

HISINGERITE. 

Berzdiui. 

Protoxide  of  iron  47*80,  silica  27*50,  alumina  5*50,  oxide  of 
manganese  0*77,  water  11*75 — Hlsinger. 
Sp.  Gr.  304. 

Occurs  in  masses  which  are  cleavable  in  one  direction  only, 
and  possess  a  foliated  structure.  Black ;  dull ;  with  an  earthy 
fracture  ;  streak  greyish-green ;  capable  of  being  cut  with  the 
knife.  Before  the  blowpipe  at  a  gentle  heat  becomes  magnetic  ; 
at  a  more  elevated  temperature  fuses  into  an  opake  black  dull 
globule ;  and  with  borax  forms  a  yellowish  glass. 

It  is  found  in  the  cavities  of  calcareous  spar,  in  the  parish  of 
Suarta  in  Sudermanland,  Sweden ;  but  it  is  not  common. 


YENITE.* 

Lievrite,  J.    Diprismatic  Iron  Ore,  M.     Ilvait,  Haus,    Fer  Calcareo- 
Siliceux,  H. 

Combination  of  silica,  protoxide  of  iron,  and  lime. 
Protoxide  of  iron  55*0  52*54 

Silica  ,  28-0  29-28 

Lime  12-0  13-78 

Oxide  of  manganese         3-0  1-59 

Alumina  0-6  0-61 

Water  0-0 — Descotils.  1-27 — Stromeyer. 

Sp.  Gr.  3*8—4-06.     H.  =  5-5—6*0. 

*  Inevrite,  in  honour  of  Le  Lievre,  its  discoverer ;  Yenite,  in  com- 
memoration of  the  battle  of  Jena. 
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Its  colour  is  brown,  or  brownish-black ;  sometimes  dull  exter-* 
nally,  but  the  crystals  have  oflen  a  metallic  lustre ;  opake.  Pri- 
mary form  a  right  rhombic  prism  of  HP  3(y.  It  occurs  amor- 
phoufly  acicular,  and  also  crystallized,  generally  in  the  form  of  a 
j^mbic  prism  terminated  by  a  pyramid  with  several  modifica- 
tions; cleavage  not  very  distinct,  parallel  to  a  plane  passing 
through  its  longer  diagonal.  Streak  black,  inclining  to  green  or 
brown ;  fracture  uneven ;  the  faces  of  the  prism  deeply  striated 
longitudinally.  On  charcoal  it  fuses  into  a  black  globule,  which 
attracts  the  magnet  if  not  heated  to  redness ;  and  with  borax  melts 
readily  into  a  dark  green  and  almost  opake  glass.  It  is  soluble 
in,  and  forms  a  jelly  with,  heated  muriatic  acid. 

M  on  M' lirsc 

P  onMorMV. 90  00 

M  on  ^  or  M'  on  g. 164  36 

MonI 160  48 

g   on  g 15142 

M  on  tf  or  M'  on  e', 128  50 

P  ontforr' 141  48 

€    on  f".... w, *..139  30 

a    oner'ortf 160  30 

P  on  a 146  30 

P  one 137  45 

c    on  f'.... ............144  25 

h    on«or('on^. ..16120 

It  is  principally  found  in  Elba,  at  Rio  la  Marina,  and  Cape 
Calmite,  where  it  occurs  both  in  solitary  crystals  of  considera- 
ble dimensions,  and  imbedded  in  compact  augite.  It  has  also 
been  noticed  in  Siberia;  Silesia;  at  Possum  in  Norway;  and  at 
Cumberland,  Rhode  Island,  United  States,  in  long  slender  crys- 
tals, traversing  quartz. 


Primary. 


PITCHY  IRON-ORE.* 


Eiienainter.    Eiienpecherz,  W.    Per  Oxyd^  Resinite,  H.     Pittizite, 

Levy.     Sideritine,  Beudant, 

Saxony. 

Freyberg. 

Oxide  of  iron                33-46            6S-4 

40-45 

Arsenic  acid                  26-06             0-0 

30-25 

Sulphuric  acid               10-75            15-9 

000 

Protox.  ofmangan.         0-57             0-0 

0-00 

Water                           28-48           21-7 

28-50 

Stromeyer.  Berzelius. 

Kersten. 

Sp.  Gr.  2'2—2'4>.    H.  =  2-5. 

•  Prom  its  more  or  less  perfect  resemblance 

to  pitch. 
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Colour  blackish-brown,  or  reddish-black.  It  occurs  in  small 
masses,  reniform,  and  staiactitic,  having  much  the  aspect  of  resin ; 
fracture  flat  conchoidal,  with  a  vitreous  lustre;  translucent  on  the 
edges,  and  yields  to  the  knife ;  streak  olive-green  or  lemon-yel- 
low. 

Before  the  blowpipe  per  se  it  instantly  becomes  opake  and 
cracks,  some  varieties  emitting  a  strong  arsenical  odour,  during 
which  they  are  partly  volatilized ;  at  an  increased  temperature 
it  Aises  into  a  black  enamel,  and  on  charcoal  becomes  magnetic ; 
in  the  matrass  it  gives  off  water  profusely. 

It  occurs  in  several  old  mines  near  Freyberg  and  Schneeberg 
in  Saxony,  in  the  district  of  Pless  in  Upper  Silesia,  in  Brittany, 
and  in  Cnili.  It  is  supposed  to  be  produced  from  the  decompo- 
sition of  iron  pyrites. 


PYROSMALITE.* 

Fyrof  nudith,  Kartten.  Fer  Muriate,  H.  Fyrosmalite,  or  Native  Muriate 
of  Iron,  J.    Pyroxene  Ferro-Manganesien,  Beudant, 

Contains  Protoxide  of  iron  21'81 

Muriate  of  iron  14*09 

Protoxide  of  manganese        21*14 

Silica  35*85 

Lime  1-21 

Water  and  loss  *  5*89 — Hisinger. 

Sp.  Gr.  2-95  to 3-10.  H.  =  40— 4-5. 
In  six-sided  prisms  of  a  liver-brown  or  pistachio-green  colour, 
of  which  the  terminal  edges  are  sometimes  replaced.  Cleavage 
distinct  and  easily  obtained  perpendicular- to  the  axis.  External 
lustre  shining,  that  of  the  terminal  planes  pearly ;  structure  la- 
mellar, translucent  on  the  edges,  and  brittle.  On  charcoal  be- 
fore the  blowpipe,  with  a  gentle  heatj  it  becomes  reddish -brown, 
and  gives  out  a  weak  acid  odour ;  in  a  strong  fire  it  fuses  readily 
into  a  globule  presenting  a  brilliant  smooth  surface  and  iron- 
black  colour,  which  is  attractable  by  the  magnet.  With  glass  of 
borax  it  melts  readily,  exhibiting  the  colours  characteristic  of 
iron  ;  and  is  soluble  in  muriatic  acid,  leaving  a  small  residuum  of 
silica. 

It  occurs,  both  crystallized  and  massive,  .with  magnetic  iron, 
calcareous  spar,  and  hornblende,  in  Bjelke  Gruvan,  one  of  the  iron 
mines  of  Nordmark  near  Philipstadt  in  Sweden. 

•  Pyrosmalite,  or  Pyrodmalite,  from  the  Greek  irv(,  /ire,  and  ji/tn, 
^metty — emitting  an  odour  when  heated. 
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SPATHOSE  IRON. 

Carbonate  of  Iron.   Brown  Spar.*  Brachytypous  Parachrose  Barjte,M. 
Spath-Eisenstein,  W.    Fer  Oxyd^  Carbonate,  H.    Fer  Spathique,  Br. 

Combination  of  carbonic  acid,  and  protoxide  of  iron,  of  which 
occasionally  a  small  portion  is  replaced  by  protoxide  of  mangan- 
ese, magnesia,  and  lime. 


England, 
six-sided  prisms. 

Baigony, 
lameUar* 

Hart£. 

Protoxide  of  iron  59'97 

53-0 

63-75 

57-50 

Carbonic  acid        38-72 

41-0 

34-00 

36-00 

Oxide  of  mangan.    0-39 

0-6 

0-75 

3-30 

Lime                       0-92 

0-0 

0-00 

1-25 

Magnesia                0-00 

5-4 

0-52 

000 

Beudant. 

Berthier. 

Klaproth. 

Klaproth 

Sp.  Gr.  3-6—3-8.  H.  =  3-5— 4-5. 
Colour  various  shades  of  yellow,  passing  on  exposure  into  brown, 
and  brownish-black ;  transparent,  translucent,  or  opake.  Occurs 
in  obtuse  rhomboids  (whose  faces  are  occasionally  curvilinear)  ; 
in  acute  rhomboids,  sometimes  perfect,  or  having  the  terminal 
angles  replaced ;  in  six-sided  prisms ;  in  octahedrons ;  and  in  len- 
ticular crystals ;  also  striated  and  massive.  Externally  it  is 
shining.  Structure  lamellar,  with  a  brilliant  or  pearly  lustre ; 
yields  readily  to  cleavage  parallel  to  all  the  planes  of  an  ob- 
tuse rhomboid  of  107®  and  73**.  AflPects  the  magnetic  needle. 
Before  the  blowpipe  blackens  and  becomes  more  magnetic,  but 
does  not  melt ;  colours  borax  bottle-green  in  the  reducing  flame, 
and  yellow  in  the  oxidating ;  and  is  with  difficulty  soluble  ia 
acids,  unless  previously  reduced  to  powder. 


e 


Pon  P' 107*' 00' 

Por  P'on  P" 73  00 

PorP'on^(fig.  2)  122  60 
S'  on  ^'  (fig.  2) 67  20 


"^^^-^ 


P  or  P'  on  a  {^g,  3)  140"  OO'  e.  g, 

^ona(fig.  3) 165  00   ... 

aon  ^  or  ^on  e)   ,^-  ^^ 
(fig.  4) J  1^7^^  - 


•  Spathose  iron,  from  its  presenting  rather  a  sparry  than  a  metallic 
substance ;  brown  spar,  from  its  prevailing  colour. 
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It  occurs  abundantly  in  some  countries,  and  particularly  in 
Styria  and  Carinthia,  where  it  forms  coherent  tracts,  which  ex- 
tend along  the  chain  of  the  Alps  into  Austria  and  Saltzburg. 
On  these  the  great  iron  manufactories  of  Eisenerz  and  Vordem- 
berg  are  situated,  so  celebrated  for  the  fine  steel  they  produce. 
Magnificent  crystals  of  spathose-iron  occur  at  Harzgerode  in  the 
HartZy  in  veins  traversing  grauwacke ;  at  Freyberg  in  silver 
veins ;  and  presenting  many  interesting  varieties  in  the  mining 
districts  of  Alston-Moor,  Cornwall,  and  Devonshire. 

A  Fibrous  Carbonate  of  Iron  occurs  in  the  veins  of  Tin  Croft 
mine  in  Cornwall,  in  tabular  masses  of  half  an  inch  or  less  in 
thickness,  striated  in  a  direction  perpendicular  to  the  surfaces  of 
the  mass,  and  of  a  brown  colour.  SpJuBrosiderite  is  the  name 
applied  to  a  spheroidal  and  radiated  variety  from  Hanau,  where 
it  is  met  with  occupying  hollows  in  greenstone  without  any  in« 
dication  of  crystalline  form. 

Columnar  Clay  Iron-stone.  Its  colours  are  the  same  as  the 
amorphous.  It  occurs  in  angular  pieces  composed  of  columnar 
concretions  like  starch,  often  closely  aggregated,  and  cohering 
slightly ;  or  the  interior  is  found  to  be  columnar,  the  interstices 
being  in  some  cases  filled  either  with  bitumen  or  calcareous  spar. 
It  is  dull,  soft,  brittle,  and  when  of  a  reddish-brown  colour  is 
magnetic.  It  occurs  in  Bohemia,  the  Upper  Palatinate,  and 
Saarbruck ;  in  Scotland  in  the  Isle  of  Arran ;  in  England  in  the 
Wednesbury  coal  deposit  in  Staffordshire,  where  the  columns  are 
coated  with  pyrites,  and  their  interstices  partially  filled  with  car- 
bonate of  lime,  sometimes  with  blende  and  galena. 

Lenticular  Clay  Iron-stone,  Per  oxyde  brun  granuleux,'  Bt. 
It  occurs  in  small  granular  or  lenticular  concretions,  which  are 
separate  or  aggregated  into  masses.  Its  colour  is  reddish,  or 
yellowish-brown,  or  greyish-black,  with  a  pseiido-metallic  lustre. 
Is  brittle,  and  easily  broken.  It  occurs  in  Franconia,  Bavaria, 
Salzburg,  Switzerland,  France,  and  the  Netherlands^ 


PHOSPHATE  OF  IRON. 

Vivianite,  W.     Fer  Phosphate,  H.    Blue  Iron  Ore,  J.    Prismatic  Iron 
Mica,  M.    Dicromatic  Kuclas  Haloide,  Raid* 

Combination  of  phosphoric  acid,  protoxide  of  iron,  and  water. 

ComwalL  Bodenmais.  Earthy  Phosphate* 

Protoxide  of  iron        41-23  41-0  32-0 

Phosphoric  acid          3M8  26-4  47*5 

Water                          27-49  310  200 

Stromeyer.  Vogel.  Klaproth. 

Sp.  Gr.  2-66.  H.  =  2-0. 
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Vivianite  occurs  crystallized  in  the  form  of  a  right  oblique- 
angled  prism,  which  is  that  of  its  primary  crystal.  It  cleaves 
readily,  and  only  parallel  to  the  plane  P  of  the  following  figures; 
the  crystals  are  prismatic,  and  of  considerable  length,  being  at- 
tached to  the  matrix  at  the  face  M  or  the  opposite  plane»  in 
which  case  the  faces  P  T  and  c  form  the  prismatic  planes  of 
the  crystal.  Colour  varjring  from  pale  green  to  indigo-blue ; 
by  transmitted  light  green  at  right  angles  to  the  axis,  and  of 
a  pale  blue  colour  parallel.to  it.  Transparent  or  translucent,  with 
a  partly  metallic,  partly  vitreous  lustre ;  streak'almost  white,  but 
on  exposure  to  the  air  soon  changes  into  indigo-blue.  The  pow- 
der produced  by  crushing  the  mineral  in  a  dry  state,  is  liver- 
brown.  The  crystals  are  often  very  small,  aggregated,  and  di- 
vergent ;  those  of  Cornwall  are  flexible,  but  not  elastic,  while 
the  crystallized  variety  of  New  Jersey  is  extremely  brittle. 
Before  the  blowpipe  on  charcoal  it  intumesces,  reddens,  and  fuses 
into  a  steel-grey  coloured  globule  with  metallic  lustre.  Solu- 
ble without  effervescence  in  dilute  sulphuric  and  nitric  acids. 
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It  occurs  with  iron- and  magnetic-pyrites  in  gneiss  at  Boden- 
mais  in  Bavaria ;  in  the  gold  mines  of  Vorospatak  in  Transyl- 
vania;  in  the  Isle  of  France ;  and  in  Brazil. 

In  England  it  is  met  with  finely  crystallized  near  St  Agnes  in 
Cornwall,  accompanied  by  magnetic  iron-pyrites  and  spathose 
iron ;  iu  Derbyshire  in  crystals  of  the  same  form  and  colour,  in 
the  decomposed  shale  of  that  country. 

The  Anglarite  of  Kobell  is  a  fibrous  and  compact  variety  of 
phosphate  of  iron.  Its  colour  is  grey,  inclining  to  blue ;  and  it  is 
translucent.  Before  the  blowpipe  it  melts  into  a  black  globule, 
and  in  the  matrass  yields  water. 

It  occurs  at  Anglar,  in  the  Haute  Vienne,  France. 
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Earthy  Pkaphaie  (^  Iron.  Blaue  Eisenerde,  W.  Fer  phos- 
phate terreux,  H.  Blue  Iron  Earth,  J.  The  colour  of  this  va- 
riety on  its  first  exposure  is  grey^  yellow,  or  greenish-white,  or 
with  a  very  slight  tinge  of  hfue ;  afterwards  it  becomes  blue  of 
different  degrees  of  intensity.  It  occurs  massive,  disseminated 
in  or  coating  other  substances ;  and  is  sometimes  loose,  oc- 
casionally cohering,  and  with  an  earthy  fracture.  It  is  dull, 
meagre  to  the  toudi,  soils  the  fingers  slightly,  and  is  light  Be- 
fore the  blowpipe  it  becomes  reddish-brown,  and  then  melts  into 
a  brownish-black  slag,  attractable  by  the  magnet. 

It  occurs  in  clay,  and  mud,  more  or  less  intermingled  with  ani- 
mal matter,  from^  which  the  phosjdioric  acid  is  conjectured  to 
have  proceeded. 

It  is  found  in  solid  masses  in  the  argillaceous  deposits  of  New 
Jersey,  occasionally  with  bog  iron-CH-e;  also  in  Styria,  Carinthia, 
and  in  Greenland.  The  friable  varieties  have  been  met  with 
in  forming  excavations  in  the  river  mud  of  the  Isle  of  Dogs ; 
in  the  same  deposit  at  Toxteth  near  Liverpool.  On  the  surface 
of  peat-mosses  in  several  of  the  Shetland  Isles;  at  Ballagh  in 
^  Ide  of  Man«  nccompanying  animal  matter,  particularly  the 
bones  of  the  elk  and  deer ;  and  elsewhere. 

It  is  sometimes  employed  as  a  pigment. 


HETEPOSITE. 

Combination  of  phosphoric  acid,  protoxide  of  iron,  protoxide 
of  manganese,  and  water. 

Phosphoric  acid  41*77  48*0 

Oxide  of  iron  34*89  35*5 

Red  oxide  of  manganese    17*57  16*5 

Silica  0*20  0*0 

Loss  by  heat  4*40  Dufresnoy.  0*0  Vauquelin. 

Massive ;  having  a  lamellar  structure,  and  a  greenish-grey  or 
blue  colour;  lustre  resinous,  like  that  of  apatite.  Primary  form  an 
oblique  rhombic  prism  of  100*»  and  80**,  and  lOPand  79**,  obtained 
by  cleavage.  Afler  long  exposure  to  the  atmosphere  its  colour 
becomes  violet,  and  its  lustre  is  changed  into  semi-metallic.  Is 
soluble  in  acids,  with  the  exception  of  its  silica ;  and  before  the 
blowpipe  fuses  into  a  brown  enamel,  which  has  a  semi-metallic 
lustre. 

It  occurs  at  Hureaux,  in  the  Haute  Vienne,  and  was  noticed 
and  described  by  M.  Di^esnoy. 
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KARPHOSIDERITE. 

Breithaupt, 

Consists  of  phosphoric  acid,  oxide  of  iron,  and  water. 
Sp.  Gr.  2-5.     H.  =  40-^-5. 

Occurs  in  reniform  masses  of  a  straw-yellow  colour ;  lustre  re- 
sinous ;  fracture  uneven  ;  feels  greasy.  Before  the  blowpipe,  in 
the  open  tube,  it  gives  off  water,  accompanied  by  fumes  which 
redden  turmeric  paper ;  alone  on  charcoal  it  becomes  black ; 
and  at  a  high  temperature  melts  into  a  globule,  which  is  power- 
fully magnetic.  Is  soluble  with  facility  in  borax,  and  with  salt 
of  phosphorus  forms  a  black  scoria. 

This  mineral  was  distinguished  by  Breithaupt,  who  named  it 
in  allusion  to  its  straw-yellow  colour.    Its  locality  is  Labrador. 


SULPHATE  OF  IRON. 

Green  Vitriol.  MeXzxii^rie^  Beudant  Eisen-Vitriol,W/Fer  Sulphate,  H. 
Hemi^Pri«matic  Vitriol  Salt,  M. 

Sulphuric  acid  28'8,  protoxide  of  iron  25-7,  water  45*4 — 
Berzelius. 

Sp.  Gr.  1-84— 1-9.     H.  =  20. 

Primary  form  an  oblong  rhombic  prism  of  99®  23'  and  80®  27'. 


/on/over  the  edge  x 82**  2V 

6  on/ 99  23 

h  on  the  edge  x .....104  25 


It  presents  various  shades  of  green,  sometimes  emerald- 
green  ;  but  more  frequently,  owing  to  exposure,  is  externally  of 
a  yellow  or  yellowish-brown  colour.  It  occurs  massive,  pulver- 
ulent, and  in  stalactites ;  and  crystallizes  in  the  form  of  a  right 
oblique-angled  prism  ;  sometimes  modified ;  cleavage  perfect  par- 
allel to  ki  less  so  to  /;  translucent ;  lustre  vitreous  ;  taste  ex- 
tremely astringent ;  fracture  conchoidal.  It  is  readily  soluble  in 
double  its  weight  of  water,  and  the  solution  turns  black  on  the  ad- 
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dition  of  tincture  of  galls.  Before  the  blowpipe  on  charcoal  it  be- 
comes magnetic,  and  colours  glass  of  borax  green.  Exposed  to 
the  air,  it  soon  appears  covered  with  a  yellow  powder,  which  is 
the  persulphate  of  iron. 

This  species  in  its  native^state  is  rare ;  in  most  cases  it  is  pro- 
duced  by  the  decomposition  of  other  minerals,  particularly  iron 
pyrites.  It  is  also  found  dissolved  in  the  waters  of  several  mines. 
It  occurs  in  the  Rammelsberg  mine  near  Goslar  in  the  Hartz,  at 
Schwartzenberg  in  Saxony,  and  at  Schemnitz  in  Hungary ;  also 
in  aluminous  shale,  at  Hurlet  near  Paisley ;  and  in  New  England, 
where  it  forms  crusts  upon  the  surfaces  of  such  mica-slate  rocks 
as  happen  to  abound  in  iron  pyrites.  It  is  used  in  dyeing,  in 
making  ink,  Prussian  blue,  and  sulphuric  acid. 


BOTRYOGENE. 

Native  Red  Iron  Vitriol  of  Fahlun,  Haidinger,    Rother  Eisen-Vitriol, 
Leonhard.     Neoplase,  Beudant, 

*    Bisulphate  of  the  peroxide  of  iron,  combined  with  bisulphate 
of  the  protoxide  of  iron,  and  water. 

Sulphuric  acid  32*55,  peroxide  of  iron  23*86,  protoxide  of 
iron  10*71,  water  32*85. 

Sp.  Or.  2*039.     H.  =  2*25^2*5. 

Primary  form  an  oblique  rhombic  prism  of  119®  GG'and  60**  4^. 


/on/. 81M4 

ffonj 141     0 

^on^ 119  56 


Occurs  in  small  crystals  which  are  usually  aggregated  in  reni- 
form  and  botryoidal  masses,  consisting  of  globules  with  a  crystal- 
line surface ;  sometimes  like  a  bunch  of  grapes,  hence  its  name, 
from  jSorgu^.  Faces  of  /  and  g  striated  parallel  to  the  axis,  and 
less  perfectly  formed  than  the  inclined  planes ;  cleavage  parallel 
to  g.  Colour  deep  hyacinth-red,  passing,  when  massive,  into 
ochre-yellow,  the  colour  of  its  streak ;  translucent ;  lustre  vit- 
reous ;  taste  slightly  astringent.  When  exposed  to  a  moist  at- 
mosphere it  becomes  covered  with  a  dirty  yellow  powder,  but  re- 
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mains  unchanged  when  dry.  Before  the  blowpipe  it  intumesces 
and  gives  off  water,  leaving  a  reddish-yellow  earth ;  with  salt  of 
phosphorus  yields  a  red  glass,  which  becomes  colourless  on  cool- 
ing. Boiling  water  dissolves  only  a  part  of  it  It  occurs  in  the 
great  copper  mine  of  Fahlun  in  Sweden,  in  the  level  called  Mel- 
lanrumsort,  forming  a  coating  on  gypsum  or  pyritesi  along  with 
Epsom  salti  green  vitriol,  &c*    (ManuaL) 


MISY. 

Hautmann, 

The  persulphate  of  iron  with  excess  of  base,  according  to  Ber- 
eelius.  Occurs  in  pulverulent  opake  masses  of  a  sulphur-  or 
lemon-yellow  colour.  It  is  found  principally  at  Goslar  in  the 
Hartz,  but  is  also  met  with  accompanying  botryogene  at  Fahlun 
in  Sweden.  Misy  is  a  name  applied  by  Pliny  to  some  artificial 
compound  obtained  in  the  process  of  making  vitriol  in  the  Island 
of  Cyprus,  and  was  given  by  Hausmann  to  this  substance. 

The  airament  stone  is  another  curious  compound  of  sulphuric 
acid  and  iron ;  it  is  a  mixture  of  the  sulphate  and  peroxide  of 
iron ;  is  compact,  ponderous,  and  of  a  dark  brick-red  colour ;  and 
occurs  with  the  present  species  in  the  deserted  part  of  the  copper 
mines  of  Goslar.    {MantsaL) 


ARSENIATE  OF  IRON. 

Wurfeleni,W.  Fer  Arseniat^,  H.  Cube-Ore,  J.  Pharmakosiderit,  £rMf#. 
Hexahedral  Lirocone  Malachite,  M . 

Combination  of  arsenic  acid,  protoxide  and  peroxide  of  iron, 
and  water,  mixed  with  phosphoric  acid  and  oxide  of  copper  in 
very  minute  proportions. 

Peroxide  of  iron  39'20 

Arsenic  acid  S7'82 

Phosphoric  acid  2*53 

Oxide  of  copper  0-65 

Water  18-61 

Insoluble  matter  >76 

Berzelius. 
Sp.  Gr.  2-9— 3-0.    H.  =  2-5. 

Various  shades  between  light-  and  bottle-green,  and  yellowish 
and  brownish-green ;  it  rarely  occurs  massive,  mostly  crystallized 
in  cubes,  either  perfect  or  having  the  alternate  angles  replaced 
by  one  or  by  three  plimes,  very  rarely  all  the  edges  and  angles 
are  replaced.  The  small  planes  b,  by  on  the  largest  of  the  follow- 
ing figures,  appear  at  first  only  as  striae,  a{^arently  indicating 


40-56 

45*5 

38-00 

31-0 

0-70 

0-0 

0-60 

90 

19-57 

10-5 

<y35 

4rO 

Berzelius. 

Chenevix. 
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the  tetiraliedron  as  the  primary  form ;  but  the  crystals  yield  to 
cleavage  parallel  to  the  planes  of  the  cube^  though  not  with  suf- 
ficient brilliancy  for  the  use  of  the  reflective  goniometer.  The 
cross  fracture  is  uneven  or  imperfectly  conchoidal,  with  a  shining 
vitreous  lustre.  It  varies  firom  transparent  to  opake ;  sometimes 
ochreous  externally,  from  partial  deoomposiUon ;  and  is  brittle. 
Streak  pale  olive-green*  Before  the  blowpipe  on  charcoal  it 
emits  arsenical  vapours,  and  fuses  into  a  grey  scoria  which  ex- 
hibits metallic  brilliancy  and  is  attractable  by  the  magnet.  With 
the  fluxes,  after  the  disengagement  of  arsenical  fumes,  it  forms 
bottle-green  coloured  globules.  On  exposiu'e  to  heat  it  becmnes 
electric,  and  is  soluble  in  concentrated  add. 


1. 


2. 


3. 


4. 


Fig.  1,  the  cube.  Fig.  2,  the  same,  of  which  tiie  alternate  solid  angles 
are  replaced  bj  triangulur  planes.  Fig.  3,  in  which  they  are  replaced  by 
four  planes ;  these  are  sometimes  rounded,  and  appear  but  as  one  plane. 
Fig.  4,  the  cube,  of  which  both  the  edges  and  anglM  are  replaced. 


(on  ft  or  ft 93* 40^ 

b  on  y 17«  30 

h  (upper)  on  1/ 86  30 

the  other  planes  are  duU,  or  somewhat 
convex. 


Its  principal  localities  are  the  mines  of  Huel  Gorland,  Huel 
Unity,  and  Carharack  in  Cornwall,  where  it  occurs  associated 
with  various  ores  of  copper.  On  the  continent  it  has  been 
found  at  St  Leonard  in  France,  and  at  Schneeberg  and  Schwarts- 
enberg  in  Saxony,  but  it  is  a  rare  mineral  out  of  England. 


OXALATE  OF  IRON. 

Far  Oxalate,  Levy.    Oxalate  de  Far.    Humboldtine,  Rivero,    Hum- 
boldtite,  Necker  and  BeudanU 

Combination  of  oxalic  acid  and  protoxide  of  iron. 
Oxalic  acid  {46- 14 

Protoxide  of  iron     53-86^Rivero.    , 
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Sp.  Gr.  2' 13  (Leonhard),  1-3  (Beudant).     H.  about  2-0. 

It  occurs  in  small  flattbh  masses  of  a  bright  yellow  colour,  and 
crystalline,  but  the  crystals  are  not  determinable ;  opake,  devoid 
of  lustre,  and  having  an  uneven  earthy  fracture.  It  acquires 
resinous  electricity  by  friction;  it  decomposes  easily  on  live  coal, 
giving  out  a  vegetable  odour,  the  residue  passing  by  degrees 
from  yellow  to  black,  and  finally  to  red.  It  is  insoluble  in  boil* 
ing  water  and  alcohol,  but  dissolves  without  effervescence  in 
nitric  acid,  imparting  to  it  a  yellowish  tint. 

It  is  found  at  Koloseruk,  near  Bilin  in  Bohemia,  imbedded 
in  moor-coal  or  friable  lignite,  and  is  supposed  by  its  analyst  to 
result  from  the  decomposition  of  succulent  plants* 

TUNGSTATE  OF  IRON. 
Wolfram,  W.  Scheelin  Ferrugind,  H.  Bt.  Prismatic  Scheelium  Ore,  M. 

Combination  of  the  oxides  of  tungsten,  iron,  and  manganese. 
Oxide  of  iron  18-00  18-32 

Tungstic  acid  67-00  78-77 

Oxide  of  manganese       6-25  6*22 

Silica  1-50 — Berzelius.     1*25 — Delhuyar. 

Sp.  Gr.  711— .7-33.  H.  =  5-0— 5-5. 
Colour  brownish-black;  is  found  both  massive  and  crystallized. 
Structure  lamellar ;  cleavage  perfect  parallel  to  a  plane  which 
bevels  the  lateral  edge  between  r  and  r;  streak  dark  reddish- 
brown ;  lustre  brilliant,  often  metallic ;  opake ;  and  is  brittle. 
Before  the  blowpipe  it  decrepitates,  and  fuses  under  a  strong 
heat  into  a  black  and  somewhat  scoriaceous  globule  ;  it  is  readily 
soluble  in  borax,  and  does  not  act  on  the  magnet. 


t  on  i  over  the  apex 125*' 20^ 

ronroverM 101     5 


m: 


\Uy 


Wolfram  is  peculiar  to  primitive  rocks ;  and  is  a  common  asso- 
ciate of  tin  ore,  particularly  in  the  mines  of  Saxony,  Bohemia, 
and  Cornwall.  In  the  former  countries  it  is  found  in  large  well- 
defined  crystals ;  in  the  latter  in  such  abundance  as  frequently  to 
impede  the  working  of  the  tin  ore.  At  Wheal  Maudlin  in  Corn- 
wall it  has  occurred  in  pseudomorphous  crystals,  assuming  the 
precise  form  of  tungsten.  Greenland,  Siberia,  Limoges  in  France, 
and  the  island  of  Rona  in  the  Hebrides,  are  other  localities  of  this 
species. 
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HAUSMANNITE. 

Hausmannite,  Haid*  Pyramidal  Manganese  Ore,  M.  Black  Manganese* 
Manganese  Oxid^  Hydrate,  H.  Biattricher  Schwarz  Braunsteinerz, 
Hausmann.    Foliated  Black  Manganese  Ore,  J. 

Anhydrous  red  oxide  of  manganese,  mixed  with  a  small  pro- 
portion of  the  peroxide. 

Red  oxide  of  manganese     98*09 


Oxygen 

0-22 

Water 

043 

Baryta 

0-11 

Silica 

0-34— Turner, 

Sp.  Gr.  4-72— 4-8. 

H.  =  50— 5-5. 

It  occurs  massive,  and  crystallized  in  four-sided  pyramids, 
which  yield  to  cleavage  parallel  to  their  base,  which  is  square. 
Colour  iron-black,  opake,  very  hard,  and  affords  a  dark  reddish 
or  chesnut-brown  powder.  Lustre  imperfect  metallic.  On  char^ 
•coal  in  a  strong  heat  it  fuses  on  the  edges;  with  borax  readily 
forms  a  deep  violet-blue  or  almost  black  globule ;  and  with  soda 
produces  a  green  coloured  scoria.  Is  insoluble  in  muriatic  acid, 
but  is  decomposed  by  heated  sulphuric  acid. 


P  on  P"  or  F  on  P'''...117'*30' 
P  on  P'  or  P"  on  P'"  ...105  45 


Hausmannite  is  found  in  veins  of  porphyry,  along  with  other 
ores  of  manganese,  at  (Ehrenstock  near  Ilmenau  in  Thuringia ; 
at  Ihlefeld  in  the  Hartz;  and  at  Lebanon  in  Pennsylvania,  United 
States.  The  most  distinctly  crystallized  specimens  are  met  with 
at  Framont  in  Alsatia ;  but  it  is  on  the  whole  not  a  common 
species. 

BRAUNITE.* 

Brachytypous  Manganese  Ore,  M.    Brachytypous  Manganerz,  L. 

It  is  an  anhydrous  deutoxide  of  manganese.     The  variety 
from  Elgersburg  yielded  to  Turner,  protoxide  of  manganese 
86'94,  oxygen  9-85,  water  0-95,  and  baryta  2-26. 
Sp.  Gr.  4-8— 4-9.     H.  =  6-0— 6-5. 

•  Named  by  Turner  and  Haidinger,  in  compliment  to  their  mutual 
friend  Mr  Braun  of  Gotha. 
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Primary  fprro,  an  octahedron  with  a  square  base  whose  faces 
are  inclined  at  angles  of  109*»  58',  and  108**  39^.  Secondary  form 
the  same,  occasionally  truncated.  Occurs  both  crystalline  and 
massive,  frequently  fibrous  and  divergent,  of  a  dark  brownish- 
black  colour,  with  an  imperfect  metallic  lustre;  streak  black 
or  slightly  brownish ;  cleavage  distinct  parallel  to  the  faces  of 
the  primary ;  fracture  uneven ;  brittle.  It  is  soluble  in  muriatic 
acid,  leaving  a  trace  of  siliceous  matter.  Before  the  blowpipe 
on  charcoal  it  is  per  se  infusible,  but  assumes  in  the  reducing 
flame  a  reddish  colour.  With  borax  it  melts  with  a  slight 
effervescence. 

This  species  of  manganese  forms  veins  in  porphyry  at  (Ehren- 
stock  near  Ilmenau,  at  Eigersburg,  Fried richsroda,  and  else- 
where in  Thuringia ;  also  with  red  epidote  at  St  Marcel  in  Pied- 
mont. Besides  its  superior  hardness  to  other  or^s  of  manganese, 
the  direction  of  its  cleavage  parallel  to  the  faces  of  the  pyramid 
sufficiently  distinguishes  this  species  from  hausmannite,  in  which 
the  cleavage  always  takes  place  parallel  to  the  base. 


PYROLUSITE.* 
Prismatic  Manganese  Ore,  M. 

It  is  an  anhydrous  peroxide  of  manganese,  according  to 
Turner,  and  contains 


Cretnich. 

Red  oxide 

84-05  , 

85-62 

83-44 

82-3 

Oxygen 

11-78 

11-60 

11-43 

11-5 

Water 

M2 

1-56 

0-75 

1-2 

Baryti 

0-53 

0-55 

2-31 

O'O 

Silica 

0-51 

0-66 

0-88 

4-0 

Turner. 

Gmelin. 

Berthier. 

Sp.  Gr.  4-6— 4-9.    H.  =  2-0— 2-5. 
Primary  form  a  right  rhombic  prism.     Colour  iron-blacky 
sometimes  bluish ;  opake;  lustre  metallic ;  streak  black;  cleav- 
age parallel  to  M,  v,  and  to. 


M  on  M  over  v. 93*  40^. 


M    V 


*  Pyrolusite,  from  frv^^JIre^  mnd  Xm^at,  /  wafA,  in  allusion  to  its  valuable 
property  of  discharging  the  brown  and  green  tints  io  glftst. 
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Before  the  blowpipe,  at  a  powerful  heat,  in  the  reducing  flame, 
it  becomes  brownish-red,  but  does  not  fuse;  is  soluble  with 
brisk  effervescence  in  borax,  colouring  the  globule  of  an  ame* 
thjstine  tinge,  but  yields  no  water  when  heated  in  the  matrass. 

In  an  economical  point  of  view,  pyrolusite  is  the  ore  of  man* 
ganese  properlj  so  called,  and  is  extensively  worked  in  many 
countries,  particularly  at  Ilmenau,  Friedrichsroda,  Elgersburg, 
and  other  places  in  Thuringia.  The  mines  of  Ehrensdorf,  near 
Maehrisch-Triebau  in  Moravia,  afford  annually  many  hundred 
tons  of  this  ore  ;  and  in  Cornwall,  Devonshire,  Saxony,  France, 
Hungary,  and  other  countries,  it  is  of  more  or  less  frequent  oc- 
currence. In  all  these  localities  it  is  associated  with  psilome- 
lane,  from  which,  however,  it  is  easily  distinguished  by  its  great- 
ly inferior  hardness ;  indeed  it  is  generally  so  soft  as,  even  in 
crystalline  specimens,  to  soil  the  finger  when  handled.  At  first 
sight  it  may  be  confounded  with  certain  crystallized  varieties  of 
antimony ;  but  its  dark  steel-grey  colour  is  sufficiently  charac- 
teristic ;  and  if  not,  the  blowpipe  will  distinguish  it,  pyrolusite 
being  perfectly  infusible,  while  antimony  yields  even  to  the  flame 
of  a  candle.    {ManuaL) 


GREY  OXIDE  OF  MANGANESE. 

Grau  Braunsteiners.  W.  Manganese  Oxid^  Metalloide,  H.  Prisma- 
toidal  Manganese  Ore,  M.  Maoganite,  HmU,  Prismatic  Manganese 
Ore,  J.    Hydrated  Deutoxide  of  Manganese,  rufti^r. 


I] 

defeld. 

UttdenaeSb 

Red  oxide  of  mangan.    86-85 

871 

86-41 

Oxygen                             3-05 

3-4 

3-51 

Water                             10 10 

9-5 

10-08 

Turner. 

Gmelin. 

Arfwedson< 

Sp.  Gr.  4-31— 4-4. 

H.  =z  40— 4-2, 

Colour  steel-grey,  passing  into  iron-black ;  occurs  in  prisma- 
tic crystals,  which  are  occasionally  modified;  cleaves  readily  and 
with  brilliant  surfaces  parallel  to  the  lateral  planes  of  a  rhom- 
bic prism  of  lOO*'  and  Sio®*  (the  primary  form),  and  both  its  dia- 
gonals. It  occurs  also  in  acicular  crystals  longitudinally  striated, 
either  diverging,  or  confusedly  intersecting  each  other;  also 
massive,  with  a  fibrous  structure,  or  having  a  granular  or  earthy 
texture ;  lustre  imperfect  metallic ;  opake,  except  in  the  thin- 
nest fragments,  which  exhibit  a  feeble  translucence ;  brittle ; 
marks  strongly  when  rubbed,  giving  a  dark  reddish-brown>  and 
in  the  massive  varieties  a  black,  streak. 

«  According  to  Necker,  99"*  41'  and  80*  19". 
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Primary. 


V  on  MorM' OO'^OO' 

MonM' 100  00 

P  on  a 115     2 

Mon&orM'onft' 121  35 

d\ dV 138    0 

d2 — ^2' 125     0 

el eV 130  20 

e2 e2'  149  30 

M  on  5-1 171  30 


M  on  g2 168"  00' 

^3 162  35 

h 130  00 

II 174  30 

i2 168  52 

i3 161     0 

{4..., 155  12 

dlon  el 162     0 

el  on  h 7 168  12 


Before  the  blowpipe  it  yields  water  in  the  matrass,  Per  se  it 
is  infusible,  but  assumes  a  reddish  tinge  in  the  oxidating  flanie. 
With  borax  it  affords  a  violet-blue  coloured  globule.  It  is  in- 
soluble in  nitric  acid,  but  in  muriatic  it  gives  off  chlorine,  and  dis- 
solves without  residue;  when  exposed  to  a  powerful  heat,  oxygen 
is  disengaged. 

This  is  the  purest  and  most  beautifully  crystallized  ore  of 
manganese.  It  occurs  both  in'  primitive  and  secondary  coun- 
tries, in  veins,  beds,  and  irregular  masses.  Its  principal  locality 
is  Ihlefeld  in  the  Hartz,  where  it  is  associated  with  calcareous 
spar  and  barytes,  in  veins  traversing  porphyry.  It  occurs  also, 
though  less  abundantly,  in  Bohemia,  Alsatia,  Saxony,  Aberdeen- 
shire, Cornwall,  and  at  Undenaes  in  West  Gothland.  It  is  dis- 
tinguished from  pyrolusite  by  its  superior  hardness  and  charac- 
teristic ^brown  streak,  which  sometimes  appears  black  until  a 
portion  has  been  abraded. 


PSILOMELANE.* 

Uncleavable  Mangarese  Ore»  M.  Compact  and  Fibrous  Manganese 
Ore,  or  Black  Hematite,  J.  Black  Iron  Ore.  Schwartz  Eiseiistein. 
Schwartzer  Glaskopf,  W.  Dichtes  Schwartz  Manganerz,  L.  Man- 
ganese Oxid^  Hydrate  Concretionn^.  Manganese  Oxyd^  Non- 
Barytifere,  H. 

Though  this  ore  has  been  placed  by  mineralogists  among  the 

•  Psilomelane,  from  r^/Xaj,  smooth  or  noked^  and  fitXag,  hJack,  in  al. 
lusion  to  its  smooth  or  botryoidal  form,  and  black  colour. 
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oxides  of  iron,  under  the  names  of  black  haematite  and  black  iron 
ore,  pure  fragments  of  it  do  not  contain  a  trace  of  that  metal. 

England.  Aoman^che. 

Red  oxide  of  manganese    69-795  70*3 

Oxygen  7-364  7*2 

Baryta  16-365  16-5 

Water  6-216  4-0 

Silica  0-260— Turner.       2-0— Berthier, 

Sp.  Gr.  4-0— 4-15.  H.=  5-<)— 6-a 
^  Crystalline  form  unknown ;  massive  and  ,botryoidal ;  colour 
black,  passing  into  dark  steel-grey ;  lustre  imperfect  metallic ; 
opake ;  streak  brownish-black,  and  shining ;  cleavage  and  frac- 
ture not  observable.  Before  the  blowpipe  it  colours  glass  of 
borax  violet-blue,  like  other  ores  of  manganese;  and  is  complete- 
ly  jBoluble  in  muriatic  acid,  with  the  exception  of  a  small  quan- 
tity of  silica. 

This  species  is  frequently  associated  with  pyroltisite,  some- 
times eveo  alteraating  widi  it  in  layers  of  different  thickness ; 
and  occurs  in  botryoidal  and  stalactitic-shaped  masses  in  Devon- 
shire and  Comwdi ;  at  Ihlef^^d  in  the  Harts ;  in  the  district  of 
Siegen  inHessia;  and  at  several  places  in  Saxony,  Silesia,  and 
Bayreuth.  The  Roman^he  variety  possesses  a  somewhat  higher 
specific  gravity* 


WAD. 

Earthy  Manganese.    Black  Wad. 

Contains  Oxide  of  manganese  68-0 

Oxide  of  iron  6-5 

Water  17-5 

Carbon  1-0 

Baryta  and  Ifcca  9-0 

Sp.  Gr.  3*7,  though  apparently  very  light  when  taken  in  the 
hand. 

It  occurs  of  various  shades  of  brown,  blackish-brown,  and 
grey,  sometimes  approaching  to  steel-grey.  It  is  commonly 
dull,  but  the  grey  possesses  a  glimmering  lustre.  Occurs  mas^ 
si ve,  botryoidal  and  amorphous,  sometimes  pulverulent ; .  or  in 
froth-like  coatings  on  other  minerals.  The  massive  commonly 
yields  to  the  nail  and  soils  the  fingers.  From  its  giving  off 
water  abundantly  on  exposure  to  heat  in  the  matrass,  it  is  con- 
sidered by  Berzelius  as  a  hydrate  of  manganese. 

It  occurs  principally  at  the  manganese  pits  of  Upton  Pyne, 
Devonshire ;  in  Cornwall,  the  Hartz,  and  in  Piedmont. 
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CUPREOUS  MANGANESE. 

Ku})fer  Mangan  of  ^  the  Germans.     Manganese  Hjdratd   Cuprifere, 

Necker, 

Hydrate  of  the  oxide  of  manganese,  mixed  with  oxide  of  cop- 
per and  gypsum. 

Oxide  of  manganese  74*10 

Oxide  of  copper  4*80 

Water  20-10 

Gypsum  1*05 

Sihca  0-30— Kersten. 

Sp.  Gr.  3-15— 3-25.  H.  about  1-5. 
Is  found  massive,  in  small  reniform  and  botryoidal  opake 
groups  of  a  bluish-black  colour ;  lustre  resinous ;  streak  corres- 
ponding to  the  colour;  not  brittle.  Before  the  blowpipe  it 
becomes  brown,  but  is  infusible;  to  borax  or  salt  of  phosphorus 
it  communicates  the  amethystine  and  green  colours  characteristic 
of  manganese ;  with  a  mixture  of  soda  and  borax,  grains  of  re- 
duced copper  are  obtained.  This  very  rare  mineral  was  distin- 
guished by  Breithaupt  and  Lampadius.  It  occurs  in  the  tin 
mines  of  Schlaggenwald  in  Bohemia. 


HELVINE.* 
Helvine,  W.  and  H.     Tetrahedral  Garnet,  M. 

Combination  of  silica,  glucina,  alumina,  and  the  protoxides  of 
iron  and  manganese. 


Schwartzenberg. 

Silica. 

35-27 

Alumina 

1-45 

Glucina 

8-02 

Protoxide  of  manganese 

29-35 

Protoxide  of  iron 

7-99 

Sulphuret  of  manganese 

14.00— Gmelin. 

Sp.  Gr.  3-1— 3-3. 

H.  =  60     6-5. 

Primary  form  the  regular  tetrahedron.  Occurs  in  small  te- 
trahedrons, whose  solid  angles  are  replaced ;  of  a  pale  wax-yel- 
low colour,  inclining  to  brown  or  siskin-green ;  translucent  on 
the  edges ;  lustre  vitreous,  inclining  to  resinous ;  and  streak 
white.  Before  the  blowpipe,  on  charcoal,  in  the  reducing  flame, 
it  fuses  into  an  opake  globule  of  nearly  the  same  colour  as  the 
mineral ;  with  borax  it  melts  slowly  into  a  diaphanous  glass, 
which  remains  yellow  when' cold,  if  the  dissolution  be  not  com- 


*  From  the  Greek,  signifying  sun-yeUow  ;  in  allusion  to  its  colour. 
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fjlete ;  and  which,  when  it  is  complete,  becomes  colourless  in 
the  reducing,  and  of  a  deep  amethystine  tinge  in  the  oxidating 
flame. 


P  on  P'  or  F'., 


.109°  30' 


Schwartzenberg  in  Saxony,  where  it  occurs  in  beds  of  gneiss, 
accompanied  with  garnet,  quartz,  fluor,  and  calc  spar,  and  Hor- 
tekulle,  near  Modum  in  Norway,  are  the  best  known  localities 
of  helvine. 


SILICIFEROUS  OXIDE  OF  MANGANESE. 

Manganese  Oxid^  Sillcif^re,  H.    Silicate  of  Manfi^anese,  A.     Mangan- 
ese Spar,  J.    Manganspath,  W. 


Jiangbanshyttan. 

Oxide  of  manganese 

52-60 

49-04 

Silica 

39-60 

48-00 

Oxide  of  iron 

4-60 

a  trace 

Lime  and  magnesia 

1-50 

3-34 

Water 

2-75 — Berzelius. 

0-00— Rose.' 

Sp.  Gr.  3-5— S-7.  H.  =  5-0^5-5. 
It  occurs  massive ;  of  a  pale  rose-red  colour.  The  fracture  is 
even  or  flat  conchoidal;  it  is  translucent  on  the  edges,  and  is 
very  hard ;  lustre  intermediate  between  pearly  and  resinous ; 
cleavage  apparent  in  two  directions  perpendicular  to  each 
other,  exhibiting  as  the  primary  form  a  doubly  oblique  prism ; 
that  parallel  to  P  highly  perfect. 


M  on  T 121°  0' 

M  on  P 93no9i     0 

T   on   P 112   30 
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Alone  before  the  blowpipe  on  charcoal  it  becomes  dark  browi^ 
and  fuses  into  a  reddish-brown  or  black  globule.  With  borax  it 
forms  a  violet-coloured  glass.  Reduced  to  powder  and  treated 
with  muriatic  acid,  it  is^partly  dissolved ;  the  insoluble  remain* 
der  assuming  a  white  colour. 

It  occurs  at  Hamburgh,  New  Jersey,  with  magnetic  iron  and 
garnet ;  at  Langbanshyttan  in  Wermeland,  Sweaen,  in  beds  of 
iron  ore ;  at  Ekatherineburg  in  Siberia ;  at  Elbingerode  in  the 
Hartz;  in  Devonshire  on  Black  Down,  near  Tavistock,  asso- 
ciated with  grey  oxide  of  manganese ;  and  in  Cornwall,  near  Cal- 
lia^on,  in  a  manganese  quarry.  It  is  cut  and  polished  by  the 
lapidary^  and  employed  for  inlaid  work. 

Tlie  substances  'described  by  Leonhard  under  the  names  gC 
aUagUe^  photizite,  rhodonite^  and  corneous  manganese^  all  from  the 
vicinity  of  Rubeland  in  the  Hartz,  are  evidently  compact  varieties 
of  this  species  under  different  states  of  oxidation,  and  in  more 
or  less  perfect  conditions  of  purity. 


Allagite. 

Ehodonite. 

Photizite. 

Corneous 
Manganeie. 

Oxide  of  manganese    75*0 

49-87 

46*13 

54-58 

Silica                            160 

3900 

39-00 

34-00 

Carbonic  acid                 7*5 

4-00 

11-00 

8-00 

Alumina                        O'O 

0-12 

0-25 

000 

Water                            0-0 

•  6-00 

3-00 

2-00 

Oxide  of  iron                  0-0 

0-25 

0-50 

0-50 

Du  Menil. 

Brandes. 

Brandes. 

The  rhodonite  has  frequently  a  fibrous  texture,  and,  as  well 
as  the  photizite  and  corneous  manganese,  presents  various  red, 
green,  and  grey  colours,  which  become  darker  on  exposure  to 
the  air. 


HYDROSILICATE  OF  MANGANESE. 

Opsimose,  Beudant,    Schwar2:er  Mangan-KieseL 

Occurs  compact,  of  a  black  colour  and  metallic  appearance ; 
streak  brownish-yellow.  Gives  off  water  in  the  matrass,  and 
becomes  grey.  Is  fusible  into  a  green  glass  in  the  reducing 
flame,  and  forms  a  black  one  in  the  oxidating.  Upon  platina 
foil  it  communicates  a  green  colour  to  soda.  Is  acted -upon  by 
acids. 
,    Locality,  Claperude  in  Dalecarlia,  Sweden. 
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KNEBELITE, 


« 


Ltns, 

Contains  Protoxide  of  manganese  35*0 

Protoxide  of  iron  32*0 

Silica  32*5— Dobereiner. 
Sp.  Gr.  3*714. 

Colour  grey,  spotted  with  dirty  white,  brownish-red,  brown, 
and  green ;  it  is  massive,  but  the  surface  is  cellular  and  uneven ; 
and  both  internally  and  externally  it  is  glistening ;  fracture  im- 
perfectly conchoidal ;  is  opake,  hard,  brittle,  and  difficultly  fran- 
gible.    No  locality  is  given. 


BUSTAMITE. 

Brogmart. 

Contains  Silica  48-90 

Protoxide  of  manganese  36*06 

Lime  14*57 
Protoxide  of  iron  0*81— Dumas. 

Sp.  Gr.  3*1— 3-3.    H.  about  7*0. 
Occurs  in  irregularly  disposed  prismatic  crystals,  having  a 
somewhat  fibrous  structure,  and  a  pale  grey,  greenish,  or  red- 
dish colour ;  almost  opake.    It  occurs,  associated  with  iron  py-. 
rites,  at  Real  de  Minas  in  Mexico. 


SULPHURET  OF  MANGANESE. 

Mangan  Blende,  BreU.  dezahedral  Glance  Blende,  M.  Prismatic 
Manganese  Blende,  J.  Schwartzerz,  Haus,  Mangan^  Sulfiir^,  H. 
Manganglanz,  Leonhard,    Alabandine,  Beudani, 

Combination  of  sulphur  and  manganese. 
Protoxide  of  manganese    85*0  82*0 

Sulphur  150  11*0 

Carbonic  acid  0*0 — Vauquelin.        5*0 — Klaproth. 

Sp.  Gr.  3-95—4*05.    H.  =  3*5—4*0. 
Primary  form  the  cube,  or  a  rectangular  prism  nearly  corres- 
ponding to  it.    Cleavage  parallel  to  its  faces,  distinct;  traces 
parallel  to  its  edges. 

•  After  Major  Von  Knebel,  who  presented  the  mineral  to  Dobereiner. 

Digitized  by  VjOOQIC 


246 


NATIVE  METALS  ANI> 


Colour  brownish-black)  but,  when  fresh  fractured,  of  a  dark 
steel-grey  ;  it  occurs  massive,  sometimes  botryoidal,  with  an  im- 
perfect metallic  lustre  ;  fracture  commonly  fine  grained ;  streak 
dark  green ;  opake.  Before  the  blowpipe  it  fuses  with  diffi- 
culty, and  only  on  the  thinnest  edges,  forming  a  brownish  scoria  ; 
reduced  to  powder  it  is  dissolved  when  thrown  into  acid,  emit- 
ting at  same  time  fumes  of  sulphuretted  hydrogen. 

It  occurs  in  the  gold  mines  of  Nagyag  in  Transylvania,  with 
tellurium,  blende,  copper  pyrites,  and  other  ores  of  manganese ; 
also  in  Mexico. 


CARBONATE  OF  MANGANESE. 

Manganese  Ozyd^  Carbonatde,  H.     Macrotypous  Farachrose  Baryte, 
M.     Red  Manganese,  A.    Rothbraunsteinerz,  Haid*    Kohlensaure» 

Mangan,  L.    Kother  Braunstein,  W.    Diallogite,  BeudanU 

*  * 

Carbonate  of  manganese,  more  or  less  mixed  with  the  carboD- 
ates  of  iron  and  lime. 

*       Buchenberg. 
Oxide  of  manganese      54*60 
Carbonic  acid  33-75 

Oxide  of  iron  1-87 

Silica  4-37 

,      Lime   -  2-50 

Du  Menil. 
Sp.  Gr.  3-3— 3-6.    H. 


Freyberg. 

Nagyag. 

52-6 

56^0 

38-7 

38-6 

4-5 

00 

00 

0-0 

5-0 

5-4 

Berthier. 

Berthier. 

=  3-5, 

Pon  P «l06'»5r 


Primary  form  a  rhomb  of  106"^  51'.*  Cleavage  parallel  to 
the  faces  of  the  rhomb.  Surface  of  o  deeply  streaked  parallel  to 
its  edges  of  combination  with  P ;  this  prodfuces  lenticular  crys- 
tals, and  when  the  surface  of  P  is  curved,  those  peculiar  saddle- 
Shaped  lenses  so  common  in  this  species  are  formed.  It  also  occurs 
massive.  ,  Colour  rose-red,  and  translucent ;  possesses  a  lamel- 
lar structure;  scarcely  scratches  glass,  and  yields  to  the  knife  ; 
fracture  splintery  ;  lustre  vitreous,  inclining  to  pearly. 

Before  the  blowpipe  its  colour  is  changed  into  brown  or  blacky 
and  it  decrepitates  strongly,  but  is  infusible  without  addition. 

•  loa"*  and  ITy  according  to  BeudanU 
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It  is  readily  soluble  in,  and  colours  borax  or  salt  of  phosphorus 
violet-blue  in  the  oxidating  flame,  becoming,  however,  colour- 
less in  the  reducing  flame ;  it  effervesces  rather  briskly  in  nitric 
acid.  On  exposure  to  the  air  it  becomes  browper  in  colour ;  and 
the  bright  rose-red  varieties  lose  their  hue  from  the  action  of 
light. 

This  species  generally  occurs  in  metalliferoxis  veins  accom- 
panying various  ores  of  silver  and  lead,  both  massive,  and  in 
botryoidal  concretions  coating  cavities.  The  mines  of  Freyberg 
in  Saxony,  and  those  of  Kapnik,  Offenbanya,  and  Nagyag  in  Tran  - 
sylvania,  are  its  principal  localities.  It  is  apt  to  be  confounded 
with  manganese  spar,  though  its  very  inferior  degree  of  hardness 
is  sufficiently  characteristic.  (Manual) 


PELOKONITE. 

Richter. 

A  mixture  of  hydrous  oxide  of  manganese,  hydrous  oxide  of 
iron,  oxide  of  copper,  and  silica — Kersten. 
Sp.  Gr.  2-5— 2-57. 

Uncrystallized ;  colour  blackish  blue  ;  streak  liver-brown,  with 
a  low  degree  of  lustre,  and  conchoidal  fracture. 

It  occurs  at  Remolinos  in  Chili,  associated  with  malachite  and 
chrysocolla,  and  derives  its  name  from  rsXo;,  brown^  and  xov/g, 
powder^  in  allusion  to  the  colour  of  its  streak,  from  which  last 
property  it  may  be  distinguished  from  cupreous  manganese. 

HURAULITE. 

Combination  of  phosphoric  acid,  oxide  of  iron,  oxide  of  man* 
ganese,  and  water. 

Phosphoric  acid  36-60  32-8 

Oxide  of  iron  IMO)  -„2 

Oxide  of  manganese     32-85  j  ^''"^ 

Water  15-00  Dufr^snoy.       20-0  Vauquelin. 

Sp.  Gr.  2-27.  H.  above  3-0. 
Primary  form  an  oblique  rhombic  prism  of  1 17°  30^;  in  minute 
translucent  crystals  of  a  reddish-yellow  colour ;  fracture  con- 
choidal>  with  a  vitreous  lustre  ;  heated  in  the  Matrass,  it  yields 
w^ater.  Alone  it  fuses  readily  before  the  blowpipe,  affording  a 
black  button,  which  has  a  metallic  lustre. 

Described  by  Dufresnoy,  who  named  it  from  its  locality,  the 
Commune  des  Hureaux  in  the  Haute  Vienne. 
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PHOSPHATE  OF  MANGANESE. 

Phosphormanffan,  W,  Mangan^  Phosphate  Fern  f^re,  H.  Phosphnte 
of  Iron  and  Manganese,  A.  MMganese  Phosphat^,  Bt.  Tri]^ity 
Haid. 

Combination  of  phosphoric  add  with  the  protoxides  of  iron 
and  manganese. 

Limoges. 

Protoxide  of  manganese  32*6 

Protoxide  of  iron  31*9 

Phosphoric  acid  32*8 

Phosphate  of  lime  3*2 — Berzelius. 

^.  Gr.  3*4--3*a  H.  =  6*0. 
Occurs  in  compact  cleavable  masses  of  a  brownish-black 
colour ;  structure  lamellar,  with  a  brilliant  and  somewhat  ada- 
mantine lustre ;  cleavage  in  three  directicms  perpendicular  to 
each  other,  one  of  them  less  distinct  than  the  others,  the  pri- 
mary form  (thus  indicated)  being  a  rectangular  prism ;  fracture 
flat  conchoidal;  opake  in  the  mass,  but  thin  fragments  aresemt- 
transparent;  streak  yellowish-grey*  Alone  on  charcoal  it  fuses 
very  easily  with  brisk  intumescence  into  a  black  metallic-like 
globule,  which  is  m^netic;  with  borax  is  readily  soluble  into 
a  glass,  which  appears  of  an  amethystine  colour  in  the  oxidating 
flame^^bottle-green  in  the  reducing;  with  soda  it  is  insoluble 
on  charcoal,  but  on  platina  leaf  exhibits  a  green  colour;  and 
with  boracic  acid  melts,  and  forms,  with  iron  wire,  phosphuret 
of  iron.  Is  slowly  soluble  with  effervescence  in  nitric  or  muriatic 
acid. 

It  occurs  in  large-grained  granite,  near  Limoges  in  France, 
associated  with  the  beryl  of  that  locality ;  also  at  Washington 
in  Connecticut,  and  at  Sterling  in  Massachusetts. 

The  DufrinUe  of  Brogniart,  or  phosphate  de  fer  manganetien 
vert  of  Beudant,  contains  phosphoric  acid  24*8,  protoxide  of  iron 
61*0,  water  15*0,  peroxide  of  manganese  9*0.  Specific  gravity 
3*227.  Is  of  an  olive-  or  dull-green  colour ;  in  small  radiated 
masses;  slightly  translucent;  and  extremely  fusible,  melting  even 
on  exposure  to  the  candle.    Occurs  at  Anglar  near  Limoges* 
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SULPHURET  OF  MOLYBDENA  * 

Wasserblei,  W.    Mol jbd^ne  SulfUr^,  H.  Bt    Molybdena,  J.    Rhom- 
bohedral  Molybdena  Glance,  M.    Molybdenite,  BeudanU 

Combination  of  molybdena  60,  and  sulphur  40. 
Sp.  Gr.  4-4— 4-7,     H.  =  10—1-5. 

Colour  nearly  that  of  fresh  cut  metallic  lead.  It  occurs  mas- 
sive, with  a  lamellar  structure ;  and  in  very  flat  hexahedral  tables, 
which  are  readily  divisible  parallel  with  their  terminal  planes. 
Lustre  metallic ;  opake ;  sectile ;  highly  flexible,  but  not  elastic  ; 
and  unctuous  to  the  touch.  On  paper  it  leaves  traces  of  a  metal- 
lic-grey colour,  and  on  pottery  or  porcelain  a  greenish  streak. 
Before  the  blowpipe  it  gives  out  sulphureous  fumes,  which  are 
deposited  on  the  charcoal,  but  neither  fuses  nor  is  reduced.  It 
is  soluble  with  effervescence  in  nitric  acid,  but  leaves  a  grey  re- 
sidue ;  and  it  deflagrates  with  nitre. 

Molybdena  occurs  in  hexagonal  plates  in  Greenland ;  and  in 
flat,  indistinct,  six-sided  prisms  at  Arendal  in  Norway,  and  Nu- 
medahl  in  Sweden.  Generally  it  is  met  with  in  foliated  masses, 
either  imbedded  in  or  disseminated  through  granite>  gneiss, 
syenite,  and  other  primitive  rocks ;  in  Bohemia  and  Saxony  with 
tin ;  in  Silesia,  in  granite ;  at  Chessy  in  France,  in  syenite ;  in 
grey  granite  near  Mont  Blanc ;  abundantly  in  gneiss  at  Hod- 
dam,  Saybrook,  and  Shutesbury  in  the.United  States;  also  in  Peru. 
Many  of  the  Cornish  mines  produce  it  in  considerable  quantity ; 
and  in  the  granite^of  Caldbeck  Fell,  in  Cumberland,  it  occurs  as- 
sociated with  tungsten,  wolfram,  and  apatite.  TRis  species  is 
readily  distinguished  from  graphite  by  its  streak  and  lustre ;  by 
its  specific  gravity,  which  is  much  higher;  and  by  its  comportment 
before  the  blowpipe,  which  is  totaUy  dissimilar. 


OXIDE  OF  MOLYBDENA. 
Molybdic  Ochre,  Sh^Mrd.    Molybdena  Ocker,  Karsten, 

Combination  of  molybdena  and  oxygen. 

Colour  yellow  of  various  shades,  occasionally  greenish ;  mas- 
sive ;  composition  impalpable,  pulverulent,  friable  and  dull.  Ac- 
cording to  Berzelius,  its  characters  before  the  blowpipe  resemble 
those  of  pure  molybdic  add  ;  but  treated  with  soda  it  sinks  into 
the  charcoal,  leaving  a  residuum  of  protoxide  of  iron  on  the  sur- 
face.    With  salt  of  phosphorus  it  affords  a  green  glass. 

It  is  found  in  very  minute  quantities,  incrusting  the  sulphuret 
of  molybdena,  at  Numedahl  in  Sweden,  and  in  other  localities  of 
that  species. 

•  Molybdena,  from  the  Greek,  in  allusion  to  its  resemblance  in  colour 
to  lead. 
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OXIDE  OF  TIN. 

Zinnsteiu,  W.   Etain  Oxyd^,  H.  Tinstone,  J.   Pyramidal  Tin  Ore,  M- 
Stannolite,  Necker.     Cassit^rite,  Beudant, 

Oxide  of  tin,  sometimes  accidentally  mixed  with  small  quanti- 
ties of  oxide  of  iron,  oxide  of  manganese,  and  tantalite. 
Cornwall.  Finbo. 

Oxide  of  tin  99-00  93-6 

Oxide  of  iron  0-25  1-4 

Oxide  of  manganese      0*00  0*8 

Oxide  of  tantalum         0-00  2-4 

Silica  0-75— Klaprotli.      0-0— Berzelius. 

Sp.  Gr.  6-4— 6-9.  H.  =  6-0— 70. 
Common  form  a  quadrangular  prism  terminated  by  four-sided 
pyramids  (fig.  4).  The  primary  is  an  obtuse  octahedron  with  a 
square  base ;  the  angle  over  the  apex  being  1 12°  10';  and  of  a  plane 
of  one  pyramid  on  the  adjoining  plane  of  the  other,  67*^  50'.  It 
occurs  almost  transparent,  and  either  colourless  or  of  a  yellowish 
tint ;  hair-brown  or  reddish-brown,  and  translucent ;  most  com- 
monly deep  brown  passing  into  black,  and  opake ;  Jjright-yellow 
and  red  colours  are  produced  artificially  by  exposure  to  heat. 
Rarely  occurs  massive,  mostly  in  crystals  coating  cavities  in  veins» 
or  disseminated  ;  also  fibrous  and  granular.  Geavage  with  some 
difficulty  parallel  to  the  planes  of  the  primary  octahedron,  viz. 
with  the  narrow  planes,  which  appear  to  replace  the  pyramidal 
edges  of  fig.  3.  Externally  the  crystals  are  splendent;  fracture 
imeven  or  imperfectly  conchoidal,  with  a  more  or  less  shining 
resinous  lustre;  structure  lamellar;  streak  greyish -white.  It 
gives  sparks  with  the  steel,  and  is  brittle.  When  heated  it  de- 
crepitates strongly ;  but  is  reducible  when  exposed  on  charcoal 
to  the  continued  action  of  the  blowpipe.    It  is  insoluble  in  acids. 

1.  2.  3.  4.  5.  6. 


Fig.  1,  the  primary,  an  obtuse  octahedron  ;  but  no  crystal  has  been 
found  of  this  form  :  the  nearest  approach  to  it  is  ^g.  2,  \?hich  is  prismatic, 
the  planes  of  the  prism  arising  from  the  replacement  of  the  lateral  solid 
angles  of  the  primary  octahcMdron  by  six-sided  planes  (see  Zircon,  ^, 
I,  2,  3).  In  fig.  3,  the  angles  formed  by  the  meeting  of  the  terminal 
(primary^  planes  with  the  lateral  planes,  are  each  replaced  by  triangular 
laces ;  which  are  complete  in  fig.  4  (the  form  of  the  common  crystal), 
on  which  no  part  of  the  primary  is  visible.  In  fig.  5,  each  solid  angle 
formed  by  the  meeting  of  the  lateral  and  terminal  planes  of  a  crystal  si- 
milar to  fig.  4,  is  replaced  by  two  triangular  planes ;  which  in  fig.  6 
are  considerably  enlarged,  and  assume  another  form. 
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Macles. 


The  large  figure  on  the  left  exhibits  a  combined  view  of  all  the  planes 
hitherto  observed  on  the  crystals  of  oxide  of  tin ;  f\  and /I'  are  those  of 
the  common  pyramid ;  e  and  ef  those  of  the  commonly  observed  prism. 

The  uppermost  of  the  figures  on  the  right  represents  the  most  com- 
mon made  of  the  oxide  of  tin,  consisting  of  equal  portions  of  two  si- 
milar crystals,  the  lower  of  which  is  turned  and  attached  to  the  upper ; 
the  common  plane  of  their  attachment  being  parallel  to  the  plane  P'  of 
the  upper  half.  The  lines  down  the  planes  e  of  both  halves  represent 
the  striae  always  observable  on  the  prismatic  planes  of  the  crystals,  and 
are  here  represented  in  order  to  show  the  connexion  between  this  and 
the  lower  of  the  two  macles,  which  for  the  sake  of  illustration  is  placed 
in  a  diff*erent  point  of  view ;  it  will  be  observed  that  the  lower  made 
Consists  only  of  portions  of  the  prisms  of  crystals  attached  together,  if 
we  except  the  small  planes,  which  are  parts  of  P'  and /I :  only  three,  or 
at  most  four,  of  these  sections  are  usually  to  be  seen  thus  attached. 


P  on  P' iss'^ao' 

P  on  plover  the  summit ill2  10 

P  or  P'  on  a 146  2 

e 113  20 

/1 150  45 

P  on  i 169  30 

PonHor^fl 137  20 

P  on  n 123  55 

0 140  30 

e  one' 00  00 

eote'  on  n 135  00 

e  on  ^-l 161  38 

g2 168  45 

A:2 171     5 

/I  ona 136  30 

c 165  56 


/lon/lor/1'on/n  . 

over  the  summit  j 

/r 121  40 

/2 144  10 

/3 142  24 

t 161  25 

k\ 154   15 

k2 136  20 

—  or/1'  on« 119    8 

^1  on^l 159     5 

k\  onkV. 118  10 

k\  on  e  or  kV  on  e' 155  25 

n  on  g\ 153  25 

g2 146  20 

eone'  (lower  made) 90  00 

<;  or  e'  on  n'  ditto 135  00 

n'onn'        ditto. 112  lOj 


eorfVoxef 133  32 

Tin  belongs  almost  exclusively  to  primitive  mountains,  and  is 
found  in  veins  traversing  granite,  gneiss,  and  mica-slate. 
.  On  the  European  continent  it  is  met  with  abundantly,  on  both 
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the  Bohemian  and  Saxon  sides  of  the  Erzgebirge,  particularly  at 
Zinnwald  and  Schlackenwald,  where  it  frequently  occurs  in  macled 
crystals  of  considerable  magnitude,  weighing  several  pounds.  It 
is  also  found  in  Gallicia  in  Spain ;  in  the  granite  hill  of  Puy  les 
Vignes,  Haut  Vienne,  in  France ;  in  Greenland,  Sweden,  and  the 
United  States  ^  in  Asia  on  the  east  coast  of  Sumatra,  in  the 
island  of  Banca,  and  on  the  peninsula  of  Malacca ;  in  Mexico; 
among  alluvial  deposits  in  Chili,  &c* 

The  chief  repository,  however,  of  this  ore  is  in  Cornwall,  where 
it  occurs  in  veins  traversing  granite  and  schist,  accompanied  by 
chlorite,  apatite,  fluor,  topaz,  schorl,  arsenical  pyrites,  wolfram,  and 
blende ;  sdso  disseminated  in  granite,  as  in  that  of  St  Michael's 
Mount.  Generally  speaking,  the  Qomish  varieties  are  not  of  large 
size,  though  extremely  perfect  in  form  and  symmetry,  nor  do 
they  so  often  occur  macled  as  those  of  Bohemia.  The  tin  mines 
of  this  country  are  well  known  to  have  been  worked  at  a  period 
anterior  even  to  the  Romans,  and  ore  to  the  value  of  about 
L.300,000  is  still  annually  obtained  from  those  of  Cornwall. 

FihrouM  OxideofTin.  Wood  Tin.  Etain  oxyde  concretionn^,  H. 
Contains  from  6  to  9  per  cent,  of  iron.  This  occurs  in  reniform, 
globular,  and  botryoidal  masses,  or  in  wedge-shaped  pieces,  which 
have  arisen  from  their  partial  destruction;  the  surfaces  are 
generally  water-worn.  It  exhibits  various  shades  of  brown, 
which  sometimes  appear  in  concentric  bands,  giving  it  a  ligneous 
appearance ;  structure  divergingly  fibrous  in  one  direction,  con- 
centric lamellar  in  the  other ;  lustre  glimmering  or  silky. 

It  occurs  in  some  of  the  principal  stream  works  of  Cornwall, 
frequently  in  masses  weighing  several  pounds.  The  variety  which 
has  received  the  name  of  toad^s  eye  wood  tin  consists  of  minute 
spherical  masses,  of  a  silky  lustre,  and  of  alternate  hair-brown 
and  yellowish-white  colours  disposed  concentrically ;  the  fibres  ra- 
diating from  a  centre.  Its  usual  matrix  is  a  quartz  rock,  which 
abounds  in  the  neighbourhood  of  Tregurthy  Moor  in  Cornwall. 

Stream  Tin,  as  its  name  indicates,  is  the  alluvial  debris  of  tin 
veins  separated  from  the  deposit  of  gravel  by  washing ;  it  con« 
sists  of  detached  fragments,  which  occur  in  many  of  the  low 
grounds  or  marshy  places  of  Cornwall ;  it  is  sometimes  accom- 
panied by  grains  of  native  gold ;  and  fi*equently  associated  with 
animal  and  vegetable  remains,  such  as  deer-horns,  hazel-nuts,  &c. 
It  is  a  valuable  ore  of  tin. 

Tantaliferous  Oxide  of  Tiny  from  Finbo  in  Sweden,  occurs  in 
small  grains,  imbedded  in  quartz.  It  is  black,  with  a  shade  of 
red  or  reddish-grey  ;  lustre  metallic ;  fracture  uneven  ;  opake,  and 
hard  enough  to  scratch  glass.  Sp.  Gr.  6*55.  Does  not  alter  before 
the  blowpipe.  It  consists  of  oxide  of  tin  63*6,  oxide  of  tantalum 
2-4,  oxide  of  iron  1*4,  oxide  of  manganese  0*8.  Another  variety 
affords  upwards  of  12  per  cent,  of  oxide  of  tantalum. — Berzelius. 
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SULPHURET  OF  TIN. 

Tin  Pyrites.    Zinnkies,  W.    Euine  Sulfurd,  H.    Hezabedral  Copper 
Glance,  M. 

Combination  of  sulphuret  of  tin  and  sulphuret  of  copper. 

Tin  34*0,  copper  36*0,  iron  2*0,  sulphur  25K)— Klaproth. 
Sp.  Gr.  4*35— 4-76.     H.  =  4-0. 

Massive ;  of  a  steel-grey  colour  when  pure,  often  yellowish 
from  an  admixture  of  copper  pyrites ;  and  these  colours  are  some- 
times intermingled  in  the  same  specimen,  imparting  to  the  mass 
somewhat  the  aspect  of  bell-metal,  whence  bell-m^cd  ore;  frac- 
ture granular  and  uneven,  passing  into  flat  conchoidal,  with  a 
shining  metallic  lustre ;  opake  and  brittle.  Before  the  blowpipe 
sulphur  is  driven  off,  after  which  it  fuses  readily  into  a  black 
scoria.  It  is  soluble  in  nitro-muriatic  acid,  with  the  exception 
of  the  sulphur,  which  is  precipitated. 

It  occurs  only  in  Cornwall,  and  that  principally  at  Huel  Rock  in 
the  parish  of  St  Agnes,  accompanying  blende,  pyrites,  and  other 
minerals. 

OXIDE  OF  TUNGSTEN. 

Tungstic  Ochre,  Shepard. 

Soft.     Sp.  Gr.  6-0. 

This  mineral  varies  in  colour  from  orange-  or  chrome-yellow 
to  yellowish-grey.  It  occurs  massive ;  composition  impalpable ; 
earthy,  and  pulverulent ;  is  inodorous ;  tasteless ;  assumes  a  green- 
ish hue  under  the  blowpipe ;  is  insoluble  in  acids,  but  by  di- 
gestion in  nitric  acid  the  powder,  which  is  greyish,  assumes  a 
brilliant  yellow  colour,  and  would  probably  afford  a  fine  pigment. 
It  is  readily  soluble  in  warm  liquid  ammonia ;  and  is  precipitated 
white  by  acids,  the  precipitate,  by  standing,  re-acquiring  a  yellow 
colour. 

It  occurs  in  quartz,  associated  with  wolfram  and  tungsten,  in 
minute  veins  or  thin  coatings,  at  Lane's  mine,  in  Monroe  county, 
United  States. 

ANATASE.* 

Pyramidal  Titanium  Ore,  M.    Oktaedrite,  W.    Titane  Anatase,  H.  Bt 
Octahedrite,  J. 

It  is  the  pure  oxide  of  titanium. 
Sp.Gr.  3*85.    H.  =  5*5--60. 

•  Anatase,  from  the  Greek,  signifying  elevatedy  in  allusion  to  the 
hei^t  of  the  pyramids  of  the  octahedral  crystals ;  Octahedrite,  from  its 
occurring  in  ectahedrons. 
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This  mineral  presents  various  shades  of  brown,  indigo-blue,  or 
steel-grey ;  by  transmitted  light  it  is  greenish-yellow.  It  occurs 
in  small  crystals,  having  the  general  form  of  an  acute  octahe- 
dron with  equal  and  similar  isosceles  triangular  faces,  which  is  the 
form  of  the  primary  crystal ;  the  crystals  exhibit  the  planes  of 
several  modifications ;  structure  lamellar ;  cleavage  both  parallel 
to  the  faces  of  the  octahedron,  and  perpendicular  to  the  axis ; 
lustre  of  the  fragments  splendent  and  adamantine  ;  varies  from 
semi-transparent  to  opake ;  streak  white ;  and  is  brittle.  When 
heated,  it  exhibits  a  reddish-yellow  phosphorescent  light ;  and  ac- 
quires resinous  electricity  by  friction.  Before  the  blowpipe  it  is 
infusible  without  addition ;  with  soda  it  forms  a  dull  yellow  globule, 
which  becomes  white  on  cooling. 


P  on  P,  or  F  on  F...136°  47' 
P  on  P'  or  P  on  P'....  98    5 

PorP'ona Ill  17 

P'onftl 131  22 

dord 132     6 

bl  on  a 160  24 

d 166  30 


The  principal  locality  of  anatase  is  Oisans  in  Dauphine,  where 
it  occurs  in  veins  in  granite  and  mica-slate,  accompanying  fel- 
spar, axinite,  rock-crystal,  chlorite,  &c.  Is  also  found  disposed 
in  mica-slate,  in  the  Grisons ;  at  Tavatsch  in  the  Tyrol  5  and  in 
Brazil. 


RUTILE. 

Peritomous  Titanium  Ore,  M.  Rutil,  W.  Titane  Oxyd^,  H.  Rutile,  Br. 
Titane  Rutile,  Bt. 

ITie  oxide  of  titanium,  sometimes  mixed  with  oxide  of  iron 
or  chrome. 

Sp.  Gr.  4-24— 44.     H.  =  6-0— 6-5. 

Usual  colour  reddish-brown,  in  which  case  it  is  opake ;  also 
in  prismatic  crystals  terminated  by  pyramids,  of  a  blood-red  col- 
our, and  then  translucent  or  transparent.  It  occurs  in  four-  or 
eight-sided  prisms,  either  single  or  geniculated,  and  commonly 
striated  longitudinally  ;  also  in  minute  reticulated  crystals.  The 
structure  is  lamellar  ;  the  primary  a  right  prism  with  square  bases  ; 
cleavage  perfect  parallel  to  M,  interrupted  parallel  to  d;  the  frag- 
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ments  possess  metallic  adamantine  lustre ;  cross  fracture  imper- 
fectly conchoidal  or  uneven ;  streak  very  pale  brown ;  brittle ; 
acquires  resinous  electricity  by  friction.  Before  the  blowpipe 
it  is  infusible/T^r  scy  but  with  borax  it  forms  a  transparent  reddish- 
yellow  glass,  which  when  long  in  the  reducing  flame  assumes  an 
amethystine  colour. 

Geniculated  crystal 


P  on  M  or  M' 90»00' 

MonM' 90  00 

—  on<2orM'ond' 135    5 

M'oneor^r' 161  40 

M  on  c  or  M  on  </ 122  45 

a  on  a' 123  15 


a  or  fl'  on  </ 161*  42' 

a  ondor  a^ond' 132  20 

d  one 153  33 

a  on  a  over  summit ^  90  00 

c  on  c  over  summit 109  47 

MonM"(macle) 134  52 


Rutileis  most  frequently  met  with  in  lengthened  prismatic  crys- 
tals imbedded  in  quartz,  as  at  Crianlarich  in  Perthshire,  Rosenau 
in  Hungary,  St  Gothard,  and  in  Brazil.  When  the  quartz  is  limpid, 
and  is  cut  and  polished  to  shew  the  rutile,  its  slender  needle- 
shaped  or  hair-like  crystals  appear  of  a  blood-red  hue  by  trans- 
mitted light.  The  reticulated  variety  occurs  at  St  Gothard  dis- 
posed in  red  translucent  flat  prisms  on  crystals  of  fer-oligiste. 
At  St  Yrieix  in  France,  and  in  Castile,  it  forms  remarkable  geni- 
culated twin  crystals,  which  are  often  of  large  size. 

Nigrin,*  W.  Titane  oxyde  ferrifere,  H.  Titan  nigrin,  Bt. 
Oxide  of  titanium  containing  about  14  per  cent,  of  iron.  Of  a 
brownish-black  colour,  and  generally  in  loose  angular  or  rounded 
masses  ;  structure  lamellar ;  cross  fracture  flat  and  imperfectly 
conchoidal ;  lustre  shining ;  streak  pale-brown,  and  in  most  of 
its  characters  precisely  similar  to  rutile. 

»  It  is  found  in  alluvium  in  Ceylon  with  iron  sand,  hyacinth,  &c. ; 
and  at  Ohlapian  in  Transylvania  with  gold^  almandine,  rutile, 
and  fragments  of  granite  and  other  primitive  rocks  in  yellow 
sand. 

*  From  its  black  colour. 
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MENACCANITE.    ISERINE. 


Iserine. 
48-0 
48-0 

0-0 

4-0 

00— Thomson. 


Is  a  titanitic  iron,  containing, 

Menaccanite. 

Oxide  of  titanium         45*25 

Oxide  of  iron  51*00 

Oxide  of  manganese       0*25 

Oxide  of  uranium  0*00 

Silica  3*50— Klaproth. 

It  occurs  in  the  form  of  black  sand,  which  slightly  affects  the 
magnetic  needle,  and  was  first  noticed  in  the  bed  of  a  rivulet  near 
Menaccan,  in  Cornwall ;  and  near  the  rise  of  the  stream  Iser*  in 
the  Riesengebirge  of  Silesia. 

Different  titanitic  iron  sands  necessarily  vary  considerably  in 
their  proportions  of  titanium  and  iron ;  the  analyses  which  are 
published  of  them  are  consequently  little  to  be  depended  on. 


BROOKITE.t 

Prismatic  Titanium  Ore,  Haidinger.    Brookite,  Lev^, 

Consists  of  oxide  of  titanium,  with  some  traces  of  iron  and 
manganese. 

H.  =  5-5— 6*0. 
Primary  form  a  right  rhombic  prism  of  100**  and  80^. 
Secondary. 


e  on  e 10r37' 

f  on  «'  (opposite  side)  135  46 
m  on  m  over  h 140    0 


In  crystals  of  a  hair-brown  colour,  passing  into  deep  orange- 
yellow,  more  or  less  translucent ;  streak  yellowish-white ;  lustre 
brilliant,  metallic-adamantine.  Insoluble  and  indecomposible  in 
boiling  muriatic  acid,  even  when  reduced  to  powder.  Alone  on 
charcoal  it  is  infusible,  but  it  is  entirely  soluble  and  forms  a 
brownish-yellow  glass  with  salt  of  phosphorus. 

This  species  occurs  with  anatase  and  crichtonite  at  Bourg 

*  Whence  Menaccanite  and  Iserine. 

t  In  compliment  to  the  talented  crystallographer,  Mr  Brooke. 
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d'Oisans  in  Dauphine,  on  the  Tete-noire  in  Savoy,  and  in  large 
distinct  crystals  on  Snowdon  in  Wales.  It  is  however  a  rare 
mineraL 

CRICHTONITE.* 
Fer  Oxydul^  Titan^  H.     Crichtonite,  Boumon. 

Sp.  Gr.  40.  H.  =  4.-5. 
It  occurs  in  small  crystals  in  the  form  of  acute  rhomboids, 
having  the  summits  replaced,  and  being  otherwise  variously 
modified  by  secondary  planes ;  the  only  cleavage  is  at  right  angles 
to  the  axis  of  the  rhomboid,  u  e.  parsSlel  to  the  plane  a.  Colour 
bluish-black,  opake,  and  of  a  brilliant  metallic  lustre ;  the  cross 
fracture  conchoidal  and  shining ;  streak  deep  black.  Infusible 
before  the  blowpipe,  but  with  salt  of  phosphorus  affords  a  glass 
which  becomes  red  on  cooling.  It  does  not  affect  the  magnet. 
Crichtonite  is  classed  by  Berzelius  with  menaccanite. 


PonP' 61*»20' 

PorP'  on  P" 118  46 

on  a ^  97  12 

P"ona 83  20 


It  occurs  accompanying  anatase  and  on  rock  crystal  at  St 
Christophe  near  Oisans  in  Dauphine. 

ILMENITE-t 

Axotomous  Iron  Ore,  M.    Ilmenit,  L.    Kibdelophan,  BeudanU 

Combination  of  the  oxides  of  titanium  and  iron. 

Gastein. 

6900 
4-23 

86-00 
1-65 
0-00 
0-00 
0-00 
0-00— Kobell. 


Miask. 

46-67 

11-71 

33-87 

2-39 

0-60 

0-23 

0-38 

2-80— Mosander. 
k-8.    H.  =  5-0— 3-2. 
Occurs,  though  rarely,  in  irregular  opake  crystals  of  a  dark 
iron- black  colour;  generally  massive.     Primary  form  an  acute 

•  In  honour  of  Dr  Crichton. 

t  from  its  locality,  the  lake  Ilmen  in  Siberia. 


Oxide  of  titanium 

Peroxide  of  iron 

Protoxide  of  iron 

Protoxide  of  manganese 

Magnesia 

Lime 

Oxide  of  chrome 

Silica 

Sp.  Gr.  4- 
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rhomboid  of  85®  59^  and  94®  T.  Cleavage  perfect  parallel  to  o  / 
lustre  imperfect  metallic:  streak  black;  fracture  conchoidal; 
slightly  affects  the  magnet.  Before  the  blowpipe  on  charcoal 
it  is  infusible,  but  with  fluxes  comports  itself  like  oxide  of  iron. 


PonPoverw 95"  39' 

Ponii. 'iss    0 


This  species  occurs  imbedded  in  serpentine,  and  associated 
with  apatite  and  sparry  iron,  at  Inglisberg  near  Hoff,  in  the 
Gastein  Valley,  Saltzburg.  It  is  also  met  with  massive  and  com- 
pact at  Eggersund  in  Norway,  and  imperfectly  crystallized  at 
Ilmensee  and  Ekatherineburg  in  Siberia. 

MOHSITE.* 

Mohsite,  Levy.    Uncleavable  Iron  Ore,  Shepard. 

Scratches  glass  easily. 

Primary  form  a  rhomboid  of  73®  45'.  Occurs  in  twin  crystals, 
flattened  in  a  direction  perpendicular  to  the  axis,  presenting  the 
aspect  of  snfall  flat  tables,  nearly  circular,  with  alternate  re-enter- 
ing and  salient  angles  on  their  edges.  Cleavage  not  observable  ; 
colour  iron-black ;  opake ;  with  a  perfect  metallic  lustre ;  brittle ; 
does  not  act  on  the  magnet. 

This  species  was  noticed  by  Levy  on  a  specimen  which  was 
understood  to  be  from  Dauphine. 

SPHENE.t 

Hemi-Prismatic  Titanium  Ore,  M.    Sphen,  Kanten.     Titane  Sillceo- 

Calcaire,  H. 

Combination  of  oxide  of  titanium,  silica,  and  lime. 

Passau.        Felberthal.    St  Gothard* 
Oxide  of  titanium  33*0 

Silica  35-0 

Lime  33-0 

Water  00 

Klaproth. 

Sp.  Gr.  3-49— 3-6.     H.  =  5-0— 5-5. 

Colour  grey,  yellow,  hyacinth-red,  and  brown,  also  various 

shades  of  green  ;  streak  greyish -white ;  occurs  amorphous,  and 

•  Named  by  Levy  in  compliment  to  Professor  Mohs. 
t  Sphene,  from  the  Greek,  probably  in  allusion  to  its  crystals  being 
somewhat  wedge*shaped. 


460 

33-3 

26-0 

280 

160 

32-2 

1-0 

0-0 

Klaproth. 

Cordier, 
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in  crystals  differing  greatly  in  form ;  the  primary  is  an  oblique 
rhombic  prism,  of  which  the  lateral  angles  are  alternately  about 
133^  3(y  and  ^S^'SO';  cleavage  parallel  to  the  faces  of  this 
prism,  but  not  easily  observed ;  fracture  imperfect~conchoidal ; 
translucent  on  the  edges;  lustre  adamantine,  sometimes  inclin* 
ing  to  resinous.  Before  the  blowpipe  the  yellow  varieties  do 
not  change  their  colour ;  all  the  rest  become  yellow ;  they  slight- 
ly intumesce,  and  fuse  on  the  edges  into  a  dark-coloured  enamel, 
and  with  borax  afford  a  yellowbh-green  diaphanous  glass.  With 
salt  of  phosphorus  it  fuses  slowly  into  a  globule,  which,  after  a 
long  blast,  becomes  opaline  on  cooling ;  in  the  reducing  flame 
this  globule  assumes  the  amethystine  tinge  characteristic  of  ti- 
tanium. Is  soluble  in  heated  muriatic  or  nitric  acid,  leaving 
a  siliceous  residue ;  the  fragments,  when  exposed  to  heat^  exhibit 
a  brilliant  white  phosphorescence^ 


Primary. 


MonM' 133"  ac 

PonMorM' 121  50 

a 159  44 

c 140  52 

4f2or<?2 158  18 

<?3or<?3' 164  20 

«4orM 146  30 

e5or<?6'  120    2 

M  or  M'  on  a 139  30 

—  on  6  or  M'  on  1/ 124  35 

—  or  M' one 86  20 

—  onf2orM'on^ 119  35 

«3 c3' 116  42 

^  —  e6 €&'. 138  42 


M  on /or  M' on/' 151*20' 

c 120     2 

b  on  1/ 167  00 

6  or  6  on  c 139  30 

condl  or  dV 146  44 

4f2 145  18 

e4 154  52 

dl  ondV 113  24 

d2on  d2' 135  60 

d2  on  e4 152  30 

dl  on  t2 152  46 

el  on  eV 176  42 

«2  on  <?2' 136  60 

e4  on  e4\ 113  4Q 
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It  occurs  chiefly  in  primitive  rocks. 

The  brown  and  almost  entirely  opake  varieties  of  this  species 
occur  with  augite  in  beds  of  iron  ore  at  Arendal  in  Norway ; 
in  a  granitic  rock  at  Sartut  in  Greenland ;  and  with  scapolite 
and  tremolite  in  the  limestone  quarry  of  Malsjo  in  Wermeland, 
Sweden.  The  light-coloured  and  frequently  transparent  crys- 
tals, on  the  other  hand,  are  met  with  of  considerable  magnitude, 
fi'eouently  macled  in  the  most  fantastic  manner,  and  associated 
with  felspar  and  chlorite,  at  Graubinden  in  the  Grisons;  on  mica 
^te  at  St  Gothard ;  in  distinctly  pronounced  brownish  crystals 
disposed  on  chlorite  at  the  Val  Maggia  in  Piedmont ;  of  a  yel- 
lowish-grey colour  accompanying  the  rock  crystals  of  Mont  Blmic, 
and  elsewhere  among  the  Alps.  Small  individuals  occur  in  cer- 
tain syenites,  as  at  Strontian  in  Argyleshire,  and  Criffle  in  Gallo- 
way. More  rarely  it  appears  among  volcanic  rocks,  as  at  the 
Laacher  See,  and  Andemach  on  the  Rhine.  (Manual,) 

llie  Spinthere  of  Haiiy,  found  at  Isere  in  France  on  crystals 
of  carbonate  of  lime,  is  only  a  variety  of  sphene. 


PYROCHLORE. 

Octahedral  Titanium  Ore,  M.    Pyrochlore,  Wohler, 

Combmation  of  lime,  titanic  acid,  protoxide  of  manganese, 
and  the  oxides  of  iron,  uranium,  cerium,  and  tin. 

Titanic  acid  62-75 

Lime  12-85 

Protoxide  of  manganese        2-75 

Oxide  of  iron  216 

Oxide  of  uranium  5*18 

Oxide  of  cerium  6-80 

Oxide  of  tin  0-61 

Water  4-20 

Fluoric  acid  and  magnesia  traces-^Wbhler. 
Sp.  Gr.  4-2— 4-25.  H.  =  5-0. 
Primary  form  the  regular  octahedron,  without  distinct  cleav- 
ages. Occurs  in  well-pronounced  octahedrons  of  a  dark  red- 
dish-brown colour,  which  are  slightly  translucent  on  the  edges, 
or  opake ;  streak  pale  brown ;  fracture  conchoidal,  with  a  resin- 
ous or  vitreous  lustre,  and,  when  fresh,  of  a  black  colour.  Be- 
fore the  blowpipe,  in  the  matrass,  it  yields  water,  and  becomes 
greenish-yellow ;  per  se  on  charcoal  it  fuses  with  great  difficulty 
into  a  blackish-brown  scoria ;  with  borax  it  e£Pervesces,  and  is 
completely  soluble  into  a  transparent  globule,  which  appears  red- 
dish-yellow in  the  oxidating  flame,  but  becomes  opake  on  flam- 
ing, wliile  in  the  reducing  flame  it  is  deep  red,  but  changes  into 
a  bluish-grey  enamel  on  flaming;  with  salt  of  phosphorus  it  b 
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also  entirely  soluble  into  a  globule,  which  is  yellow  in  the  oxi- 
dating flame,  but  becomes  grass-green  on  cooling,  and  which 
again  is  superseded  by  a  deep-red  colour  when  exposed  to  the 
reducing  flame. 

Pyrochlore  was  discovered  by  Otto  von  Tank,  and  received  its 
name  from  Berzelius,  in  allusion  to  its  property  of  turning  yel- 
low when  exposed  to  the  blowpipe.  It  bears  considerable  resem- 
blance to  zircon,  with  which  it  occurs  imbedded  in  syenite,  at 
Frederickswam  and  Laurvig  in  Norway.  It  has  also  been  brought 
from  Greenland,  but  is  by  no  means  a  mineral  of  frequent  occur- 
rence. (Manual,) 


AESCHYNITE. 

Combination  of  zirconia,  titanic  acid,  oxide  of  cerium,  lime, 
and  the  oxides  of  tin  and  iron. 

Titanic  acid  66*0 

Zirconia  2(H) 

Oxide  of  cerium  15*0 

Lime  3-8 

Oxide  of  iron  2*6 

Oxide  of  tin  0*5 — Hartwall. 

Sp.  Gr.  5- 14—5-5.  H.  =  50—60. 
Primary  form  an  oblique  rhombic  prism  (according  to  Brooke), 
of  about  127^  and  53°;  secondary  form,  the  primary  terminated 
by  four-sided  pyramids.  Colour  dark  black,  inclining  to  brownish- 
yellow  when  translucent ;  lustre  resinous ;  streak  dark  grey  or 
black  ;  fracture  imperfectly  conchoidal ;  and  translucent  only  on 
the  edges,  and  when  in  thin  fragments.  Before  the  blowpipe  it 
yields  in  the  matrass  some  water ;  on  charcoal  it  intumesces,  and 
becomes  yellow;  with  borax  fuses  readily  into  a  dark  yellow  glass, 
and  with  salt  of  phosphorus  forms  a  transparent  colourless  bead, 
but  with  soda  is  insoluble. 

This  mineral  occurs  in  the  Ilmen  range  near  Miask  in  Siberia, 
imbedded  in  felspar,  and  associated  with  mica  and  crystals  of 
zircon. 

POLYMIGNITE.* 

Combination  of  the  oxide  of  titanium,  zirconia,  yttria,  the 
oxides  of  cerium,  iron,  manganese,  lime,  &c. 

*  From  ir«Xi/;,  much^  and  f^yfmy  I  mix ;  in  allusion  to  its  numerouj 
constituents. 
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Contains  Oxide  of  titanium 

46-30 

Zirconia 

1414 

Yttria 

11-50 

Oxide  of  iron 

12-20 

Lime 

4-20 

Oxide  of  manganese 

2-70 

Oxide  of  cerium 

3-00 

with  traces  of  magnesia,  potash,  silica,  and  oxide  of  tin — Berzelius. 
Sp.  Gr.  4-77—4-85.    H.  =  6-5. 

Primary  form,  according  to  Rose,  a  rhomboidal  octahedron, 
whose  dihedral  angles  are  136**  28',  116*^  22',  and  80«  16'.  Oc- 
curs in  long  thin  prismatic  crystals,  the  edges  of  which  are  com- 
monly replaced.  Colour  black;  opake;  lustre  imperfect  me- 
tallic, but  brilliant ;  streak  dark-brown  ;  traces  of  cleavage  par- 
allel to  T  and  M ;  fracture  perfect  conchoidal,  presenting,  like 
the  surface,  a  brilliancy  almost  metallic*  Surfaces  of  the  crys- 
tals deeply  striated  longitudinally.  Per  se  it  is  infusible,  and 
remains  unaltered;  with  borax  is  soluble  with  facility  into  a 
glass  coloured  yellow  by  iron,  and  with  salt  of  phosphorus  fuses 
into  a  reddish  glass. 


BI 


"t:::^ 


Polymignite  occurs  in  crystals  sometimes  exceeding  an  inch 
in  length,  imbedded  in  the  syenite  of  Stavern  and  Fredericks- 
warn  in  Norway. 

CERITE. 

Rhombohedral  Cerium*  Ore,  M.    Cerit,  Hisinger,  Cerium  Oxide'  Silici- 
f^re,  H.     Cerinstein,  W.     Cererit,  L. 


Oxide  of  cerium 
Silica 

Oxide  of  iron 
Lime 

Water  and  carbonic  acid 
Sp.  Gr.  4-9- 


68-59 

18-00 

2-00 

1-25 

9-60  Hisinger. 
-5-0.     H.  =  5-5. 


670 
170 

20 

2-0 
12-0  Vauquelin. 


Cerium,  after  the  planet  Ceres. 
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C6lour  rose-red  or  clove-brown,  passing  into  grey;  streak 
whitish-grey ;  it  occurs  massive ;  the  fracture  splintery  and 
more  or  less  shining;  opake,  or  slightly  translucent  on  the 
edges;  scratches  glass;  gives  sparks  with  the  steel,  and  is  hard 
and  difficultly  frangible.  Before  the  blowpipe  on  charcoal  it 
splits,  but  does  not  fuse ;  with  borax  it  melts  slowly,  and  forms 
in  the  oxidating  flame  an  orange-yellow  coloured  globule,  which 
becomes  nearly  colourless  on  cooling;  and  in  the  reducing  flame 
assumes  a  feeble  tint  of  iron.  With  salt  of  phosphorus,  in  the 
oxidating  flame,  it  presents  a  deep-red  glass,  which  becomes  as 
limpid  as  water  on  cooling ;  and  which,  in  the  reducing  flame, 
is  colourless. 

It  is  found  only  in  the  copper  mine  of  Bastnaes  near  Riddar- 
hyttan  in  Sweden,  where  it  forms  a  bed  in  gneiss,  accompany- 
ing copper,  molybdena,  bismuth,  mica,  and  hornblende. 

TiTANiFEROus  Cerite.  Laugicr  describes  a  variety  under 
this  name  from  the  Coromandel  coast,  of  a  blackish-brown  colour, 
with  a  vitreous  conchoidal  fracture.  H.  equal  to  that  of  gado- 
linite.  It  contains  oxide  of  cerium  36*0,  oxide  of  iron  19-0, 
lime  8*0,  alumina  6-0,  water  11*0,  oxide  of  manganese  1*8,  silica 
19*0,  oxide  of  titanium  8*0.  These  quantities  exceed  100  by 
9*55  parts,  an  excess  occasioned  by  the  protoxide  of  cerium  in 
the  mineral  becoming  peroxide  in  the  analysis.  It  intumesces 
when  heated,  and  is  acted  upon  both  by  acids  and  alkalies. 


SILICATE  OF  CERIUM. 

Wollaston. 

In  regular  hexagonal  prisms  of  a  pale  yellowish-brown  colour ; 
cleavage  parallel  to  the  axis  of  the  prism  ;  translucent. 

Occurs  with  emerald  in  magnesian  carbonate  of  lime  at  Santa 
F6  de  Bogota  in  Peru. 

ALLANITE. 

Cerine,  HUinger  and  Berzelivt.     Cerium  Oxyd^  Siliceux  Noir,  H.    An- 
orthitic  Melane  Ore,  Haid.     Prismatic  Cerium  Ore,  J. 

Combination  of  silica,  lime,  alumina,  with  a  mixture  of  the 
protoxides  of  cerium  and  iron. 
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Silica 

Protoxide  of  cerium 

Oxide  of  iron 

Alumina 

Lime 

Water 

Oxide  of  copper 


Greenland. 


Riddarbjttan. 

3017 

28-19 

20-72 

11-31 

9-12 

0-00 

0-87 

Hisinger. 


35-4  33-02 

39-9  21-60 

25-4  1510 

41  15-23 

9-2  llOS 

0-0    .         300 
0-0  0-00 

Thomson.  Stromeyer. 
Sp.  Gr.  3-5—4-0.  H.  =  6-0. 
Colour  brownish-black;  streak  greenish-grey.  It  generally 
occurs  massive,  and  rarely  crystallized  in  oblique  four-sided 
prisms,  variously  terminated;  fracture  uneven,  passing  into 
small  conchoidal,  with  an  imperfect  metallic  lustre ;  opake,  the 
thinnest  fragments  sometimes  slightly  translucent  and  of  a  yel- 
lowish-brown. Before  the  blowpipe  on  charcoal  it  fuses  readily 
with  effervescence  into  a  black  and  shining  glass ;  with  borax 
forms  a  black  opake  globule,  which  in  the  oxidating  flame  ap- 
pears blood-red  while  hot,  but  becomes  deep-yellow  on  cooling. 
Gelatinizes  readily  in  nitric  acid. 


•  Ponr lie** 

ronM 128 

Mon  P 115 


AUanite  is  easily  distinguished  from  gadolinite  and  orthite, 
by  its  difference  in  specific  gravity  and  hardness ;  thin  fragments 
of  the  gadolinite  also  are  translucent  on  the  edges  and  of  a 
fine-green  colour ;  allanite  is  commonly  opake,  rarely  translu- 
cent, and  of  a  yellowish-brown. 

Allanite  occurs  imbedded  in  granite  at  Alluk,  near  the  south- 
ern extremity  of  East  Greenland,  where  it  was  discovered  by 
Professor  Giesecke,  but  was  first  noticed  and  recognised  as 
a  distinct  species  by  the  late  Thomas  Allan,  Esq.  of  Edinburgh, 
in  compliment  to  whom  it  was  named. 

The  cerine  of  Berzelius  is  found  associated  with  cerite,  at 
Bastnaes  near  Riddarhyttan  in  Sweden. 

*  The  drawing  and  measurements  of  this  mineral,  given  by  Mr  Phillips 
in  his  last  edition,  evidently  belong  to  another  species.  Those  now  sub- 
stituted were  taken  by  Haidinger  nrom  crystals  brought  from  Greenland 
by  Gies^k^,  and  have  since  feen  authenticated  by  Rose  in  regard  to 
the  minute  crystallization  of  the  Swedish  variety. — A. 
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TORRELITE. 
Renwick. 

Consists  of  peroxide  of  cerium  12*32,  silica  32*60,  protoxide  of 
iron  21  00,  alumina  3-68,  lime  24*08,  water  3*50— Renwick.  It 
is  infusible  per  se^  but  forms  with  borax  a  glass  which  is  green 
while  hot,  but  which  becomes  colourless  on  cooling.  It  effisr- 
vesces  with  acid.  Colour  dull  vermilion-red ;  streak  rose-red ; 
fracture  granular ;  affects  the  magnet  slightly. 

Beud^  considers  torrelite  a  variety  of  red  manganese,  not 
an  ore  of  cerium.    It  occurs  in  Sussex  County,  New  Jersey.      . 

ORTHITE. 

Combination  and  mixture  of  silica,  alumina,  the  protoxides  of 
iron  and  cerium,  lime,  yttria,  oxide  of  manganese,  and  a  small 
quantity  of  water. 

Finbo.  Gottliebfl||;ang. 

Protoxide  of  cerium  17*39  19*44 

Silica  36*25  3200 

Lime  4*89  7*84 

Alumina  14*00  14*80 

Protoxide  of  iron  11*42  12*44 

Oxide  of  manganese  1*36  3*40 

Yttria  3*80  3-44 

Water  8*70  Berzel.     5-36  Berzel. 

Orthite  occurs  either  massive  or  in  long  thin  acicular  crystals. 
Primary  form  undetermined.  Colour  ash-grey,inclining  to  black ; 
opake ;  lustre  vitreous ;  streak  brownish-grey ;  fracture  conchoi- 
dal.  It  resembles  gadolinite,  but  differs  in  fusibility.  Alone  on 
charcoal  before  the  blowpipe  it  intumesces,  and  becomes  yellow- 
ish-brown. In  heated  acid  it  gelatinizes,  and  fuses  into  a  black 
blebby  glass ;  with  borax  dissolves  readily  into  a  globule,  which, 
when  hot,  is  red ;  when  cold,  yellow. 

Orthite  occurs  in  acicular  diverging  dark-brown  coloured 
prisms  sometimes  exceeding  a  foot  in  length,  imbedded  in  quartz, 
at  Finbo  near  Fahlun  in  Sweden ;  also  in  black  vitreous  masses, 
disseminated  through  granite,  at  Skeppsholm,  one  of  the  islands 
of  Stockholm.  It  has  likewise  been  met  with  at  Lindenaes 
in  Norway,  and  was  brought  from  Greenland  by  Giesecke. 
(Manual,) 

PYRORTHITE. 

Protoxide  of  cerium  13-92,  silica  10*43,  lime  1*81,  alumina 
3*59,  protoxide  of  iron  6*08,  protoxide  of  manganese  1*39,  yttria 
4*87,  water  26-50,  carbon  31*41 — Berzelius. 
Sp.  Gr.  2-19.     H.  =  2-5. 

M 
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Massive ;  composition  columnar ;  fracture  conchoidal,  splin- 
tery; earthy;  internal  lustre  resinous,  externally  dull;  colour 
brownish-black ;  becoming  yellowish-brown  by  decomposition ; 
streak  brownish-black ;  opake.  If  gently  heated  on  one  side  it 
takes  fire,  and  burns  without  either  flame  or  smoke ;  after  which 
it  becomes  white,  and  melts  into  a  black  enamel.  With  borax 
it  forms  a  transparent  blood-red  glass  when  hot,  which  changes 
into  yellow  on  cooling  ;  and  in  heated  acids  is  soluble,  with  the 
exception  of  a  black  powder ;  in  the  matrass  it  yields  much  water. 

It  accompanies  gadolinite  in  granite  at  Kararfvet  near  Fahlun 
in  Sweden ;  and,  except  that  it  is  devoid  of  lustre,  bears  much 
resemblance  to  the  orthite  from  the  same  locality. 

CARBONATE  OF  CERIUM. 

Carbo-cerine,  BeitdanU    Carbonate  of  Cerium,  Berzeliui, 
Contains  oxide  of  cerium  75*7,  carbonic  acid  10'8,  water  13*5 
— Berzelius. 

Occurs  in  thin  four-sided  crystalline  plates  of  a  greyish- white 
colour.  Does  not  alter  its  appearance,  though  it  loses  19  per  cent, 
of  its  weight,  when  exposed  to  a  slight  red  heat.  It  forms  coat- 
ings on  the  cerite  from  Bastnaes  in  Sweden,  and  is  probably  de- 
rived from  the  decomposition  of  that  mineral.  It  is  extremely 
rare.    (Manual.) 

YTTROCERITE* 

Fluate  of  Yttria  and  Cerium,  BerzeHus.    Cerium  Oxyd^  Yttrif^re, 
Beudani. 

Consists  of  Oxide  of  cerium 
Lime 

Fluoric  acid 
Yttria 

Berzelius. 
Sp.  Gr.  3-4— 3-5.     H.  between  4-5  and  7*0. 
Tlie  colour  of  this  mineral  is  violet,  or  greyish-red,  often 
mingled  in  the  same  specimen.    It  occurs  in  amorphous  masses, 
varying  from  a  thin  crust  to  half  a  pound  in  weight,  and  present- 
ing occasional  traces  of  cleavage  parallel  to  the  sides  of  an  ob- 
lique rhombic  priAm,  whose  lateral  planes  incline  under  angles 
of  about  108^  3(y.     It  is  opake;  lustre  glistening.     Before  the 
blowpipe,  per  se,  it  loses  its  colour  and  becomes  white,  but  does 
not  fuse ;  but  on  the  addition  of  gypsum  it  melts  readily  into  an 
opake  globule.     Is  soluble  with  residue  in  boiling  muriatic  acid. 
It  has  been  found  only  at  Finbo  near  Fahlun  in  Sweden,  dis- 
seminated in  quartz,  and  associated  with  albite  and  pyrophysalite. 

•  From  its  c  onsisting  ckiefly  of  yttria  and  cerium. 
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NEUTRAL  FLUATE  OF  CERIUM. 

Beuto-fluate  of  Cerium.    Flucerine,  BeuianL 

Combination  of  fluoric  acid  and  oxide  of  cerium. 

Broddbo. 
Oxide  of  cerium  82*64 

Yttria  1-12 

Fluoric  acid  16*24 — Berzelius. 

Sp.  Gr.  4*7.  H.  about  4  0. 
Occurs  in  six-sided  prisms,  in  plates,  and  in  amorphous  masses, 
of  a  reddish  or  wax-yellow  colour.  Dull ;  translucent  in  ex- 
tremely thin  fragments ;  and  having  an  uneven  fracture.  Before 
the  blowpipe  on  charcoal  it  does  not  fuse,  but  merely  becomes 
slightly  brown ;  with  borax  and  salt  of  phosphorus  it  gives  in 
the  oxidating  flame  a  red  or  orange  coloured  globule,  which 
becomes  pale^on  cooling ;  in  the  reducing  flame  it  loses  its  colour 
entirely.     Heated  in  a  tube  it  corrodes  the  glass. 

This  mineral  has  hitherto  only  been  found  at  Finbo  and  Brodd- 
bo near  Fahlun  in  Sweden,  in  very  small  quantities ;  it  occurs  im- 
bedded in  granite,  and  associated  with  pyrophysalite,  orthite, 
&c. 

SuB-FLUATE  OF  Cerium,  or  FlucUe  of  Cerium  vnth  eoccess  of 
base — Berzelius.  Basi-cerine — Beudant.  This  mineral  differs 
from  the  above  in  containing  rather  a  larger  proportion  of  the 
oxide  of  cerium — in  the  absence  of  yttria — and  in  the  presence 
of  a  variable  quantity  of  water.  It  possesses  considerable  resem- 
blance to  porcelain-jasper.  Colour  yellow ;  with  occasional  slight 
traces  of  crystallization.  Before  the  blowpipe  on  charcoal  it  is 
infusible,  becomes  black  at  an  incipient  redness,  but  on  cooling 
assumes  successively  dark-brown,  red,  and  orange  tints. 

It  occurs  in  minute  quantities,  accompanying  allanite,  at  Bast- 
naes  near  Riddarhyttan  in  Sweden. 


DOUBLE  FLUATE  OF  CERIUM  AND  YTTRIA. 

This  is  an  earthy  mineral  found  at  Finbo  in  Sweden ;  it  is 
much  more  common  than  the  preceding,  but  its  size  seldom  ex- 
ceeds^that  of  a  pea.  It  is  usually  of  a  pale-red  colour,  but  oc- 
curs deep-red,  yellow,  and  even  white.  It  is  very  soft,  and  may 
easily  be  scratched  by  the  nail.  According  to  Berzelius,  it  is 
a  mechanical  mixture  of  the  fluate  of  yttria,  with  fluate  of  ce- 
rium, and  silica.  It  presents  nearly  the  same  re-actions  as  the 
Neutral  Fluate. 
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PITCH^BLENDE. 

Pech-blende,  Pecherz,  W.     Uiane  Oxydul^,  H.     Uranpecherz,   L. 
Uiicleavable  Uranium  Ore,  M. 

Protoxide  of  uranium       86*5  84-52 

Protoxide  of  iron  25  8*24j 

Silica  50  202 

Sulphuretoflead  6-0  4-20 

Oxide  of  cobalt  0-0— Klaproth.       1-42— PfafF. 

Sp.  Gr.  6-5— 7-5.  H.  =  5-5. 
Colour  greyish-black,  brownish-black,  and  iron-black;  and 
occurs  globular,  reniform,  massive,  disseminated,  and  pulveru- 
lent ;  form  and  crystalline  structure  unknown  ;  fracture  uneven, 
or  small  conchoidal ;  lustre  dull  or  imperfect  metallic ;  in  the 
former  case  frequently  presenting  iridescent  colours  superficially ; 
it  is  opake ;  very  brittle,  but  sometimes  scratches  glass.  Per  se 
it.  is  infusible  before  the  blowpipe ;  but  with  borax  it  yields  a 
deep  yellow  coloured  glass,  which  becomes  of  a  dirty  green  in 
the  reducing  flame,  and  when  saturated  to  a  certain  point  turns 
black  on  flaming.  If  reduced  to  powder  it  is  slowly  soluble  in 
nitric  acid,  with  e£Pervescence  and  a  disengagement  of  nitrous 
gas.     Does  not  act  on  the  magnet. 

It  occurs  in  botryoidal  masses,  accompanying  various  ores  of 
silver  and  lead,  at  Marienberg,  Schneeberg,  and  Johanngeorgen- 
stadt  in  Saxony ;  at  Joachimsthal  and  Przibram  in  Bohemia ; 
at  Rezbanya  in  Hungary ;  and  with  uranite  in  several  of  the 
Cornish  mines.  It  is  a  valuable  ore  to  the  porcelain  painter, 
yielding  a  fine  orange  colour  in  the  enamelling  fire,  and  a  black 
one  in  that  in  which  the  porcelain  itself  is  baked.     {Manual.) 

URANITE. 

Phosphate  of  Uranium.    Uran  Glimmer,  W.    Urane  Oxid^,  H.   Urane 
Micac^,  Br.    Uran-Mica,  J.     Pyramidal  Euchlore  Mica,  M. 

Combination  of  phosphoric  acid,  lime,  oxide  of  uranium,  and 
water,  with  traces  of  fluoric  acid  and  ammonia,  and  a  mechanical 
admixture  of  silica,  barytes,  magnesia,  and  the  oxides  of  iron  and 
manganese* 


Autun. 

Oxide  of  uranium 

59-37 

Phosphoric  acid 

14-63 

Lime 

5-66 

Magnesia  and  oxide  of  manganese 

019 

Silica  and  oxide  of  iron 

2-85 

Barytes 

1-51 

Water 

14-90 

Fluoric  acid  and  ammonia 

traces — Berzelius. 

Sp.  Gr.  3-12. 
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Colour  lemon-yellow,  the  same  crystal  is  sometimes  yellow  at 
one  end,  green  at  the  other ;  it  becomes  brownish  and  dull  by 
decomposition.  It  is  found  crystallized  in  quadrangular  prisms, 
in  four-,  six-,  and  eight-sided  tables,  rarely  in  acute  and  obtuse 
octahedrons ;  the  structure  is  lamellar,  and  it  is  mechanically  di- 
visible parallel  to  all,  and  with  remarkable  ease  to  the  terminal 
planes  (P)  of  a  right  square  prism — the  form  of  the  primary 
crystal.  Transparent,  translucent,  or  opake ;  the  lustre  shining, 
pearly  upon  the  face  P ;  it  yields  easily  to  the  knife,  and  is  brittle. 
It  decrepitates  violently  on  charcoal  before  the  blowpipe,  and 
loses  about  33  per  cent,  by  ignition  ;  with  borax  and  salt  of  phos- 
phorus the  glass  obtained  in  the  reducing  flame  remains  green 
afler  cooling ;  with  soda  the  assay  yields  no  metallic  particles. 
Its  solution  in  nitric  acid  is  yellow,  and  in  ammonia  white. 


2. 


6. 


Fig.  1,  the  primary ;  a  right  square  priim.  Fig.  2,  a  tabular  crystal  of 
a  quadrangular  form  ;  these  occur  of  various  lengths.  Fig.  3 ;  in  this 
the  solid  angles  of  the  preceding  are  replaced,  producin^^  a  six-sided 
tabular  crystal ;  these  are  commonly  very  long.  Fig.  4 ;  in  this  all  the 
terminal  edges  of  the  quadrangular  prism  are  replaced,  tending  to  pro- 
duce an  octahedron,  which  sometimes  occurs.  In  fig.  5,  the  solid  angles 
of  the  prism  (fig.  H  are  replaced  by  triangular  planes.  In  fig.  6,  all  the 
edges  and  solid  angles  of  the  quadrangular  prism  are  replaced. 


P  on  M  or  M'...  90^  OC  c.  g. 

M  on  M' 90  00 

Poncl  orcK....145  32 

c2orc2' 140  40 

c3  or  c3' 137  10 

c4orc4' Ill  50 

a2 134  00 

c4onc4'. 97  32 


It  occurs  in  veins  in  granite  at  St  Symphorien  near  Autun, 
at  St  Yrieux  near  Limoges  in  France,  and  in  several  places  in 
Saxony. 

The  Uran  Ochre  appears  to  be  the  same  substance  in  a  friable 
state.  It  presents  a  brilliant  orange-yellow  colour,  is  extremely 
soft,  and  adheres  to  the  finger ;  it  is  frequently  met  with  in 
minute  flocculent  masses,  coating  pitch-blenae  from  Joachimsthal. 
(J^aniuiL) 
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CHALKOLITE. 

Uran-Glunmer  (in  part),  W.     Pyramidal  Euchlore  Mica  (in  part),  M. 
Chalkolite,  Beudant.    Griiner  Uranerz. 

Combination  of  phosphoric  acid,  the  oxides  of  uranium  and  of 
copper,  and  water. 

Cornwall. 
Oxide  of  uranium        60-25  600 

Phosphoric  acid  15-56  160 

Oxide  of  copper  8*44  90 

Water  15-05— Berzelius.     150— Phillips. 

Sp.  Gr.  3-33.  H.  =  2-0— 2-5. 
This  species  corresponds  with  the  preceding  in  crystalline  form, 
and  in  all  other  points  except  in  the  following. — Its  colour  is 
green ;  its  solution  in  ammonia  is  blue ;  before  the  blowpipe  with 
borax  and  salt  of  phosphorus  the  glass  obtained  in  the  reducing 
flame  becomes,  on  cooling,  red  and  opake.  With  soda  the 
chalkolite  of  Cornwall  is  reduced  into  white  metallic  grains. 

Beautiful  varieties  of  this  species  have  been  found  in  Corn- 
wall, particularly  in  the  veins  of  Tin  Croft  mine,  and  Hue!  Buller 
near  Redruth,  with  red  copper  and  arseniate  of  iron  in  Huel  Gor- 
land  and  Huel  Unity,  and  in  Gunnislake  mine  near  Callington. 
This  species  might  sometimes  be  confounded  with  green  mica, 
but  the  laminae  of  mica  are  flexible  and  elastic,  while  those  of 
uranium  are  brittle,  and  do  not  bend ;  mica,  moreover,  is  not 
soluble  in  nitric  acid. 


CARBONATE  OF  URANIUM. 

Uran-Bloom,  Uran-Bluthe,  Ztppe*    Uraconise,  Beudant. 

In  crystalline  flakes  of  a  small  size,  devoid  of  distinct  form. 
Colour  bright  yellow,  between  lemon-  and  sulphur-yellow ;  opake, 
with  little  lustre.  When  slightly  heated  before  the  blowpipe,  its 
colour  becomes  orange-yellow.  It  is  soluble  with  effervescence 
in  acid,  yielding  a  yellow  solution,  which  affords  a  brown  precipi- 
tate with  prussiate  of  potash,  thus  demonstrating  it  to  be  a  car- 
bonate of  uranium. 

Professor  Zippe  of  Prague  distinguished  this  substance  from 
uran-ochre,  and  the  yellow  oxide  of  uranium,  chiefly  from  its  want 
of  lustre  and  more  brilliant  colour.  It  occurs  in  silver  veins  at 
Joachimsthal  in  Bohemia,  with  pitch-blende,  uran-ochre,  and 
pharmacolite ;  and  apparently  is  derived  from  the  decomposi- 
tion of  the  pitch-blende,  on  which  it  commonly  forms  a  coating. 
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JOHANNITE/ 


Urane  Sulfate,  Necker,    Johannite,  Hatdinger.      Uran  Vitriol,  Jokn. 
Sulfate  Vert  d'Urane,  BeudarU. 

Hydrous  sulphate  of  uranium  mixed  with  sulphate  of  copper. 

Sp.  Gr.319.     H.  =  20— 2-5. 

Primary  form  an  oblique  rhombic  prism.     Secondary,  accord- 
ing to  Haidinger, 


aona" IIP  OC 

aouh 118    00 

of  one 87    28j 

(one 128    32 


In  very  minute  crystals.  Colour  deep  grass-green ;  translucent ; 
lustre  ^vitreous ;  streak  pale  siskin-green  j  taste  slightly  bitter ; 
cleavage  traces  parallel  to  a,  and  to  a  face  which  bevels  the  edge 
between  b  and  c.  Fracture  imperfect  conchoidal.  Partially  so- 
luble in  water.  Heated  in  the  matrass  it  yields  much  moisture, 
leaving  a  dark  blackish-brown  mass.  Fused  upon  charcoal  with 
soda,  and  then  laid  on  a  piece  of  silver  and  moistened,  it  blackens 
the  metallic  surface.  In  the  reducing  flame  with  soda,  a  bead  of 
copper  is  obtained.  With  borax  it  forms  a  fine  green  glass,  as 
well  in  the  oxidating  as  in  the  reducing  flame ;  in  the  latter  it 
becomes  red  and  opake  on  cooling,  exhibiting  the  presence  of 
oxide  of  copper.  With  salt  of  phosphorus  only  green  colours  are 
produced,  that  of  the  oxidating  flame  having  rather  the  appearance 
of  copper,  the  reducing  more  of  uranium.  It  therefore  contains 
water,  sulphuric  acid,  and  the  oxides  of  copper  and  uranium,  but 
in  what  proportion  has  not  been  determined. 

The  sulphate  of  uranium  occurs  in  extremely  small  crystals  at 
Joachimsthal  in  Bohemia.  It  is  a  species  as  beautiful  as  it  is 
rare,  having  only  been  observed  in  one  mine,  and  that  in  the 
year  1809.    {Mantial.) 

-  --'  - 

•  Named  by  Haidinger  in  compliment  to  his  Imperial  Highness  the 
Archduke  John  of  Austria. 
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TANTALITE. 

Columbite,*  HatchelU     Tantalit,  Karttpn.    Tantale  Oxid^  Ferro-man- 
gan^sifere,  H.    Tantalite,  J.  A.    Prismatic  Tantalum  Ore,  M. 


Kimito. 
Oxide  of  tantalum  83-2 


Oxide  of  iron 
Oxide  of  mangan. 
Oxide  of  tin 
Tungstic  acid 
Lime 


7-2 

7-4 
0-6 
00 
trace 


Bodenmais. 

America. 

750 

750 

[KOO 

200 

17-5 

150 

40 

11 

0-0 

0-5 

1-0 

00 

0-0 

00 

00 

00 

00 

50 

Borkowsky. 

Vogel. 

Wollas. 

H.  =z  60. 

Combination  of  the  oxide  of  tantalum  with  the  oxides  of  iron 
and  manganese. 

Broddbo. 
68-22 
9-58 
715 
8-26 
6-19 
M9 
Berzelius. 
Sp.  Gr.  6-3— 6-8. 
Colour  greyish  or  brownish-black ;  it  occurs  in  single  crystals, 
and  in  small  crystalline  masses ;  the  crystals  are  mostly  incom- 
plete, but  possess  the  general  form  of  quadrangular  prisms,  striated 
longitudinally,  shining  externally,  and  variously  modified.  The 
primary  form  appears  to  be  a  right  rectangular  prism.  Cleav- 
age parallel  to  M  and  T,  rather  distinct ;  streak  brownish-black. 
It  is  opake,  scratches  glass,  and  gives  sparks  with  the  steel. 
Alone  before  the  blowpipe  none  of  the  varieties  of  tantalite 
suffer  any  change  ;  with  borax,  however,  those  of  Kimito  and 
Finbo,  which  contain  large  proportions  of  tantalum,  dissolve  slow- 
ly but  perfectly,  communicating  to  it  a  faint  green  colour ;  those, 
on  the  contrary,  which  contain  less  tantalum,  fuse  readily  into 
a  black  or  extremely  dark-green  and  almost  opake  glass.  In 
heated  sulphuric  acid  it  is  partly  soluble. 


Primary. 


P  onMorT...  90*'0(K 

MonT 90  00 

P   on  al  oral'...  136, 30 
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T  on  d\ 156  30 

d2 114  30 

c 150  00 


This  figure  represents  a  crystal  in  the  possession  of  Mr  Brooke. 


•  Columbite,  from  its  having  been  first  discovered  in  America  ;  whence 
Columbium,  the  designation  of  the  pure  metaL 
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The  most  crystalline  varieties  of  this  species  have  occurred  at 
Bodenmais  in  Bavaria,  associated  with  beryl.  It  was  however 
first  noticed  in  America,  at  Haddam  in  Connecticut,  and  in  the 
tourmaline  deposit  of  Chesterfield,  Massachusetts ;  and  is  still 
obtained  in  granite  at  Kimito  in  Finland,  at  Finbo  near  Fahlun, 
and  at  Rabenstein  near  Zwiesel  in  Bohemia. 


YTTROTANTALITE.* 

Yttrotontal,  Kanten.    Tantale  Oxjdd  Yttrif^re,  H.   Ytlrotantalite,  J. 

Of  the  yttrotantalite,  Berzelius  has  described  three  varieties, 
all  differing  considerabljr  in  composition.  It  is  evidently  an  im- 
pure mineral,  and  havmg  never  been  observed  in  a  distinct 
crystalline  form,  he  considers  it  with  propriety  to  be  a  mechani- 
cal mixture  of  tantalum,  yttria,  uranium,  and  lime,  and  occasion- 
ally of  tunstic  acid. 

Dofk.  Black,  Yellow 

Oxide  of  tantalum  52-82  5700  59-50 

Yttria  38-52  2025  24-90 

Lime  3-26  6-25  3-23 

Tungstic  acid  with  tin  2-59  825  1'25 

Oxide  of  iron  0-55  3-50  2-72 

Oxide  of  uranium  MI  0-50  8-23 

Berzelius. 
The  dark  yttrotantalite  occws  in  amorphous  masses,  has  a 
lustre  intermediate  between  vitreous  and  resinous,  and  when  in 
thin  fragments  appears  translucent  and  slightly  yellow.     Sp. 
Gr.  not  exceeding  5-0. 

The  yellow  yttrotantalite  forms  laminae  in  the  fissures  of  fel- 
spar. Its  colour  is  yellowish-brown,  it  has  a  white  streak,  and 
is  opake.     Sp.  Gr.  5-8  to  5*9. 

In  the  black  variety,  extremely  indistinct  traces  of  crystalliza- 
tion have  been  observed.  It  is  black  and  opake,  with  an  imper- 
fect metallic  lustre,  and  grey  streak.     Sp.  Gr.  5*3  to  5-5. 

None  of  these  varieties  are  acted  upon  by  acids,  nor  are 
fusible  per  se  before  the  blowpipe,  although  they  decrepitate  and 
acquire  a  lighter  colour ;  but  they  exhilSt  very  different  results 
when  fused  with  re-agents. 

They  are  all  found  in  Sweden — at  Ytterby,  in  red  felspar ;  and 
at  Broddbo  and  Finbo  near  Fahlun,  imbedded  in  quartz  and 
albite,  and  associated  with  garnet,  mica,  and  pyrophysalite. 


•  From  its  consisting  chiefly  of  yttria  and  tantalum. 

M  2 
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FERGUSONITE* 

Haidinger. 

Combination  of  the  oxide  of  tantalum,  yttria,  zirconia,  and 
the  oxides  of  cerium,  tin,  uranium,  and  iron. 
Oxide  of  tantalum  47'75 

Yttria  41-91 

Zirconia  8-02 

Oxide  of  cerium  4*68 

Oxide  of  tin  1-00 

Oxide  of  uranium  0*95 

Oxide  of  iron  0*34 — Hartwall. 

Sp.  Gr.  5-8— 5-9.     H.  =  5-5— 6-0. 
In  pyramidal  crystals  of  a  brownish-black  colour,  which  are 
opake  except  when  in  thin  splinters,  and  are  externally  dull. 


tons ,.100'28' 

sons' 128  27 


Fracture  perfect  conchoidal,  with  a  brilliant  vitreous  lustre  ; 
streak  very  pale  brown  ;  traces  of  cleavage  parallel  to  the  faces  «. 
Before  the  blowpipe  joer  se  it  is  infusible,  but  loses  its  colour  and 
becomes  pale  greenish-yellow;  is  diflScultly  soluble  with  borax 
into  a  yellow  glass ;  previous  to  complete  solution  with  salt  of 
phosphorus,  the  glass  assumes  in  the  reducing  flame  a  slightly 
rose-red  tinge  ;'with  soda  is  decomposed  without  melting,  and 
leaves  a  reddish  scoria. 

This  rare  species  was  found  by  Giesecke,  disseminated  in 
quartz,  at  Kikertaursak,  near  Cape  Farewell,  in  Greenland. 

*  In  compliment  to  Robert  Ferguson,  Esq.  of  Raith,  M.  P. 
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OXIDE  OF  CHROME  * 

Chrome-Ochre.    Chrome  Oxjd^. 

Contains  chrome  70-11,  oxygen  29*89. 

Occurs  in  a  pulverulent  state,  and  of  a  green  colour  more  or 
less  intense,  at  Ecouchets  in  Burgundy.  Before  the  blowpipe 
it  is  infusible,  but  changes  to  a  lighter  green.  With  borax  it 
forms  a  fine  green-coloured  globule.  It  is  mentioned  as  occur- 
ring in  the  Isle  of  Unst  in  Shetland,  and  in  serpentine  rocks  in 
Savoy  and  Piedmont. 

CHROMATE  OF  IRON. 

Siderite  Chromif^re,  N.    Eisenchrom,  L.    Octahedral  Chrome  Ore,  M. 
Chromeisenstein,  W.     Fer  Chromate,  H.  Bt. 

Combination  of  peroxide  of  iron  and  oxide  of  chrome  with 
alumina. 

Siberia.    Krieglach.    Chester.    St  Domingo. 
Oxide  of  chrome        630  55-5  51-36  360 

Oxide  of  iron  340  33-9  35-14!  87-0 

Alumina  11-0  6-0  9-72  21-5 

Silica  1-0  20  2-00  5-0 

Laugier.  Klaproth.  Seyber^.  Berthier. 
Sp.  Gr.  43—46,  H.  =  5-5.  '^ 
Occurs  massive,  disseminated  in  grains,  and  crystallized  in  the 
octahedron,  which  is  its  primary  form  ;  cleavage  parallel  to  all  the 
planes  of  that  figure  ;  colour  iron-black  or  brownish-black  ;  the 
massive  has  sometimes,  though  rarely,  a  perfectly  lamellar  struc- 
ture, the  fracture  being  commonly  imperfect  conchoidal  and  un- 
even, with  a  shining  and  somewhat  metallic  lustre ;  occasionally 
magnetic ;  has  a  brown  streak,  and  is  opake.  Insoluble  in  nitric 
acid,  and  infusible  before  the  blowpipe  without  addition;  but 
with  borax  or  salt  of  phosphorus  it  melts  slowly,  though  com- 
pletely, and  on  cooling  exhibits  the  fine  green  of  the  oxide  of 
chrome,  which  becomes  still  more  intense  on  the  addition  of 
tin. 


PonForP" 109^28' 


•  Meaning  a  colouring  substance ;  probably  in  allusion  to  its  prepara- 
tion as  a  pigment. 
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The  chromate  of  iron  forms  irregular  veins  in  serpentine  at 
Gassin  in  the  Department  du  Var  ;  near  Nantes;  in  the  Gulsen 
Mountains  near  Kraubat  in  Styria ;  in  the  Uralian  Mountains 
of  Siberia ;  in  the  Bare  Hills  near  Baltimore ;  and  at  Hoboken 
in  New  Jersey,  where  it  occasionally  presents  octahedral  crys- 
tals; in  the  Shetland  Isles  of  Uust  and  Fetlar ;  and  near  Portsoy 
in  Banffshire. 

Its  large  proportion  of  chrome  renders  this  a  highly  valuable 
ore.  It  is  employed  as  a  pigment, — ^yielding,  in  combination  with 
the  o&ides  of  other  jfnetals,  green,  yellow,  and  red  colours,  which 
are  used  in  oil-painting,  and  colouring  porcelain. 

NATIVE  BISMUTH. 

Octahedral  Bismuth,  M.    Gediegen  Wismuth,  W.    Bismuth  Natif,  H. 

The  pure  metal,  occasionally  mixed  with  a  small  quantity  of 
arsenic. 

Sp.  Gr.  9-6— 9-8.     H.  =  20— 2-5. 

Its  colour  is  silver-white  tinged  with  red,  presenting  generally 
an  external  tarnish ;  it  occurs  feathery,  reticulated,  amorphous, 
and  crystallized  in  the  form  of  the  regular  octahedron,  which  is 
its  primary  form  ;  structure  lamellar,  with  joints  parallel  to 
the  planes  of  the  octahedron,  and  probably  also  in  other  direc- 
tions; lustre  metallic;  soft,  sectile,  and  not  very  frangible. 
When  cold,  brittle ;  but,  on  being  heated,  may  be  hammered 
into  plates.  Fuses  readily  at  the  comparatively  low  tempera- 
ture of  476°.  It  is  soluble  in  nitric  acid,  but  the  solution  yields 
a  white  precipitate  if  diluted.  After  fusion  it  crystallizes,  on 
slow  coohng,  in  regular  cubes.  On  friction  it  presents  resinous 
electricity.  When  placed  on  live  coal,  or  exposed  to  the  candle, 
it  melts  ;  before  the  blowpipe  it  is  volatilized  in  the  form  of  white 
vapour,  which  forms  a  yellow  coatitig  on  the  charcoal,  emitting  at 
same  time  an  arsenical  odour,  from  an  accidental  admixture  of 
arsenic. 

Bismuth  chiefly  occurs  in  the  veins  of  primitive  mountains, 
accompanying  various  ores  of  silver,  cobalt,  lead,  and  zinc. 

Its  principal  localities  are  Johanngeorgenstadt  and  Schnee- 
berg  in  Saxony,  Joachimsthal  in  Bohemia ;  Modum  in  Norway  ; 
Transylvania,  Suabia,  France,  and  Sweden. 

In  Cornwall  it  occurs  in  feathery  masses,  with  arsenical  cobalt, 
at  Huel  Sparnon,  near  Redruth ;  and  in  Herland  mine  n«ar  St 
Ives.  At  Schneeberg  it  forms  arborescent  delineations  rf^ssemi- 
nated  in  brown  jasper,  which  appear  very  distinctly  ivhen  the 
mass  is  cut  into  slabs  and  polished. 

Its  great  fusibility  renders  bismuth  a  useful  corppound  in  the 
formation  of  several  metallic  alloys,  as  in  the  fabjdcaiion  of  prin- 
ters' types,  pewter,  and  solder. 
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SULPHURET  OF  BISMUTH. 

Wismuthf^lanz,  W.     Bismuth  Sulfur^,  H.  Bt.     Bismuth  Glance,  J. 
Prismatic  Bismuth  Glance,  M.    Bismuthine,  BeudanL 

CombiDation  of  sulphur  and  bismuth. 

RidderhjtUn. 
Bismuth  80-98 

Sulphur  18-72— Rose. 

Sp.  Or.  6-5.     H.  =  20— 2-5. 

^ Colour  between  tin-white  and  lead-grey,  but  is  sometimes 

yellowish-white,  with  a  metallic  lustre ;  it  occurs  in  acicular 
prisms,  and  in  minute  crystals  deeply  striated  longitudinally,  in 
^cavities ;  also  massive,  in  which  case  it  presents  sometimes  a 
toliated  structure  like  galena,  sometimes  a  fibrous  one  like  an- 
timony;  cleavage  parallel  to  the  planes  P  and/ of  the  following 
figure,  and  at  right  angles  to  the  latter  ;  the  principal  one  pa- 
rallel to  /  It  is  sofl  and  brittle.  It  melts  in  the  flame  of  a 
candle ;  and  before  the  blowpipe  is  for  the  most  part  volatilized 
with  a  sulphureous  odour,  emitting  numerous  small  drops  in  an 
incandescent  state,  covering  the  charcoal  with  a  yellow  areola, 
and  leaving  a  residue  which  is  reducible  with  difficulty  to  the 
metallic  state.  In  nitric  acid  it  is  readily  soluble,  the  solution 
yielding  a  white  precipitate  when  farther  diluted. 


w 


=\ 


The  lines  parallel  to  the  plane  / 
represent  the  strise  constantly  ob- 
served on  the  crystals,  but  which 
in  reality  are  a  series  of  planes. 

P  on/. 9r  SCK— Necker. 


Its  localities  are  pretty  much  the  same  as  those  of  native  bis- 
muth, but  it  occurs  in  small  quantities.  At  Caldbeckfell  in 
Cumberland  it  accompanies  molybdena  and  apatite,  in  foliated 
masses ;  in  Cornwall  it  is  found  in  small  brilliant  tin- white  crys- 
tals in  Huel  Sparnon  near  Redruth,  and  of  a  yellowish- white 
colour  disseminated  in  jasper,  at  Botallack  near  the  Land's  End ; 
massive,  imbedded  in  limestone,  at  Johanngeorgenstadt ;  foliat* 
ed  and  granular  at  Magurka  in  Hungary ;  with  cerite  at  Bast- 
naes  in  Sweden ;  and  elsewhere. 
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CUPREOUS  BISMUTH. 

Cupriferous  Sulphuret  of  Bismuth.     Kupferwismutherz,  W.     Bismuth 
Sulphurd  Cuprif^re,  Necker.     Cuivre  Sulfur^  Bismuti^re,  Berzeliut. 

Combination  of  sulphuret  of  copper  and  sulphuret  of  bismuth. 
Sulphur  12*58,  bismuth  47-24,  copper  34-66 — Klaproth. 

It  is  of  a  lead-grey,  steel-grey,  or  tin-white  colour,  speedily 
acquiring  a  yellowish  or  reddish  tarnish  from  exposure ;  and 
occurs  very  indistinctly  crystallized,  massive,  disseminated,  and 
acicular  ;  fracture  small  grained  and  uneven ;  sectile ;  lustre 
metallic ;  streak  white.  Partly  soluble  in  nitric  acid,  the  sul- 
phuf  being  left. 

It  occurs  in  certain  mines  near  Wittichen  in  Furstenberg, 
in  veins  traversing  granite,  with  barytes,  native  bismuth,  and 
copper  pyrites. 


NEEDLE  ORE. 

Acicular  Bismuth  Glance,  J.    Plumbo-Cupriferous  Sulphuret  of  Bis- 
muth.    Nadelerz,  W.    Bismuth  Sulfur^  Plumbo-Cuprif^re,  H. 

Combination  of  sulphuret  of  bismuth,  sulphuret  of  lead>  and 
sulphuret  of  copper,  with  a  small  quantity  of  tellurium. 
Ekatherineburg. 
Bismuth  43-20  36-45 

Sulphur  11-58  16-61 

Lead  24-32  36-05 

Copper  12-10  10-59 

Nickel  1-58  0-00 

Tellurium  1-32-^ohn.  0-00— Prick. 

Sp.  Gr.  6-1— 6-15.  H.  =  20—2-5. 
Occurs  in  imbedded  acicular  four-  or  six-sided  prisms,  indis- 
tinctly terminated,  and  striated  longitudinally ;  structure  lamel- 
lar ;  cleavage  parallel  to  the  axis  of  the  prism ;  the  cross  frac* 
ture  small  grained  and  uneven,  with  a  shining  metallic  lustre. 
Colour,  when  first  broken,  steel-grey  or  blackish  lead-grey,  soon 
acquiring  a  yellowish  tarnish.  Before  the  blowpipe  it  parti/ 
volatilizes  and  deposits  on  the  charcoal  a  yellow  powder,  afier 
which  there  remains  a  red  globule,  enclosing  a  grain  of  me^llic 
lead.  Soluble  with  brisk  effervescence,  and  the  diseng^ement 
of  red  fumes  in  nitric  acid,  which  it  colours  green ;  ammonia 
precipitates  the  copper  of  this  solution. 

It  has  only  been  found  near  Ekatherineburg  in  Siberia,  im- 
bedded in  quartz,  and  accompanying  galena  android. 

/ 
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OXIDE  OF  BISMUTH. 

Bismuth  Ochre.    Wismuthocher,  W.    Bismuth  Oxjd^,  H.  Bt* 

Oxygen  10-13,  bismuth  89-87. 
Sp.  Gr.  4-36. 

Colour  straw*yellow  or  yellowish-grey;  occurs  masftte  Wld 
disseminated ;  the  structure  sometimes  lamellar,  with  a  shining 
lustre ;  sometimes  fine-grained  op  earthy,  and  dull ;  it  is  opake, 
soft,  and  often  friable.  On  charcoal,  before  the  blowpipe,  it  is 
easily  reduced  to  the  metallic  state.  In  nitric  acid  it  is  soluble, 
the  solution  throwing  down  a  white  precipitate  on  the  addition 
of  water. 

It  has  been  found  in  small  quantities,  upon  the  ores  of  bis- 
muth, cobalt,  and  nickel,  at  Schneeberg  and  Johanngeorgen- 
stadt  in  Saxony,  at  Joachimsthal  in  Bohemia,  and  with  plumbo- 
cupriferous  sulphuret  of  bismuth  and  native  gold  at  Beresof  in 
Siberia. 


BISMUTH  BLENDE, 

Bismuth-Blende,  Breithaupt.  Arsenical  Bismuth.  Arsenik- Wismuth,  W. 
Riesel-Wismuth,  L. 

Schneeberg. 
Contains  Oxide  of  bismuth  69-38 

Silica  22-23 

Oxide  of  iron  2*40 

Oxide  of  manganese  0*30 

Phosphoric  acid  3*31 

Water,  &c.  1*01 — Kersten. 

Sp.  Gr.  5-9— 6-0.  H.  =  3-5--40. 
In  minute  crystals,  presenting  the  rare  form  of  the  trigonal 
dodecahedron,  or  in  implanted  globular  masses.  Colour  dark 
hair-brown  or  wax -yellow ;  streak  yellowish-grey ;  semi-trans- 
parent or  opake ;  lustre  resinous  or  adamantine ;  fracture 
uneven ;  cleavage  parallel  to  the  faces  of  the  dodecahedron, 
imperfect ;  rather  brittle.  Decrepitates  briskly  before  the  blow- 
pipe, emits  an  arsenical  odour,  and  is  ultimately  converted  into 
a  glass  which  effervesces  with  borax. 

This  species  accompanies  cobaltand  native  bismuth,  at  Schnee- 
berg in  Saxony ;  its  general  appearance  is  that  of  implanted 
globules,  which  rarely  exceed  the  size  of  a  pin-head,  and  are  of 
a  dark-brown  colour. 
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TELLURIC  BISMUTH. 

Molybdena  Silver,  J.  and  A.    Moljbdan  Silber,  Werner.     Tellur-Wis- 
muth,  Leonhard.  Bornine,  BeudanU  Khombohedral  Bismuth  Glance,  M. 

Composed  of  tellurium,  bismuth,  and  selenium.  Tellurium 
29*74,  bismuth  61*15,  sulphur  with  traces  of  selenium  2*33,  silver 

2*07 Wehrle. 

Sp.  Gr.  7*2—8*0.     Soft. 

Of  a  light  steel-grey  inclining  to  lead-grey,  with  a  metallic 
lustre ;  occurs  in  crystalline  masses,  or  six-sided  prisms,  which 
are  divisible  into  thin  laminae  parallel  to  the  terminal  planes,  but 
not  so  easily  as  mica ;  elastic,  and  when  reduced  to  powder,  is  of 
an  iron-black.  Before  the  blowpipe  on  charcoal  it  melts  on  the 
first  impression  of  the  point  of  the  flame,  into  small  globules, 
which  become  of  a  yellow  colour,  and  somewhat  tarnished,  disen- 
gaging at  the  same  time  vapours  of  selenium.  When  pulverized, 
it  is  soluble  in  nitric  acid,  with  the  exception  of  the  sulphur. 

It  occurs  with  brown  spar  and  iron-flint  at  Filsen,  and  near 
Schemowitz  on  the  Gran  in  Hungary ;  but  it  is  an  extremely 
rare  mineral. 

NATIVE  ARSENIC. 
Gediegen  Arsenic,  W.    Arsenic  Natif,  H.    Rhombohedral  Arsenic,  M. 

Joachimsthal. 
Consists  of  Arsenic  96*0  97-0 

Antimony  3*0  2*0 

Iron  and  water  1*0 — John.  1*0 — John. 

Sp.  Gr.5-75.  H.  =  3*5. 
When  fresh  broken,  it  presents  a  lead-grey  colour,  inclining 
to  tin-white,  but  is  generally  greyish-black,  becoming  dull  on 
exposure ;  it  occurs  reniform,  botryoidal,  and  in  flat  mammillary 
masses ;  is  not  found  crystallized,  although  indications  of  a  rhomb 
of  1 14°  26'  and  65®  34'  have  been  noticed ;  cleavage  occasionally 
observable  perpendicular  to  the  axis  of  this  rhomb ;  fracture 
fine-grained  and  uneven,  occasionally  with  a  slight  appearance 
of  fibrous  structure  ;  it  yields  to  the  knife,  and  is  easily  fran- 
p:ible.  Before  the  blowpipe  it  fuses  readily:  burns  with  a 
bluish  flame  and  a  dense  white  arsenical  vapour;  and  is,  when 
pure,  entirely  volatilized.  Acquires  resinous  electricity  from 
friction. 

Arsenic  occurs  chiefly  in  the  veins  of  primitive  rocks,  accom- 
panying ores  of  siver,  cobalt,  and  copper.  It  is  common  in  the 
Saxon  silver  mines  of  Freyberg,  Annaberg,  and  Schneeberg ; 
also  at  Joachimsthal  in  Bohemia,  at  Andreasberg  in  the  Hartz, 
at  Kapnick  in  Transylvania,  at  Orawitza  in  the  Bannat,  at  Zmeofi* 
in  Siberia  in  large  masses,  at  Wittichen  in  Suabia,  and  at  St 
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Marie  aux  Mines  in  Alsace.  It  is  at  once  distinguished  by  the 
facility  with  which  it  volatilizes,  as  well  at  by  the  odour  and 
copious  white  fumes  it  emits  when  exposed  to  the  blowpipe, 
or  thrown  upon  ignited  charcoal.  This  odour  is  also  distinctly 
perceptible  when  the  specimen  is  struck  with  a  hammer.  The 
effects  of  arsenic  as  a  violent  poison  are  well  known  ;  it  is  not- 
withstanding made  use  of  in  several  pharmaceutical  prepara- 
tions, and  is  variously  employed  in  metallurgical  processes. 
{ManuaL) 

OXIDE  OF  ARSENIC. 

Octahedral  Arsenic  Acid,  M.  Arsenikbluthe,  Karsten.  Arsenic  Oxidd,  H. 
Acide  Arsenieux,  Beudant. 

The  oxide  of  arsenic.    Arsenic  75*81,  oxygen  ^'19. 
Sp.  Gr.  3-6— 3-71.     H.  =  1-5. 

Colour  snow-white,  sometimes  tinged  accidentally  reddish, 
yellowish,  or  greenish.  It  occurs  earthy,  capillary,  investing 
other  substances,  in  stalactites,  and  also  in  tabular  and  pris- 
matic crystals.  Cleavage  octahedral ;  semi-transparent  or  opake; 
lustre  vitreous ;  fracture  conchoidal ;  taste  astringent.  Soluble 
in  hot  water.  Exposed  to  a  high  temperature  it  is  volatilized 
without  any  odour,  but  when  heated  on  charcoal  before  the 
blowpipe  the  acid  is  decomposed,  and  the  strong  garlic  smell 
which  characterizes  metallic  arsenic  is  emitted. 

It  occurs  at  Andreasberg  in  the  Hartz,  with  the  ores  of  silver, 
arsenic,  and  lead,  from  the  decomposition  of  some  of  which  it 
probably  arises ;  also  at  Joachimsthal  in  Bohemia ;  and  at  Bie- 
ber  in  Hanau.  It  resembles  the  pharmacolite,  and  is  often  con- 
founded with  it ;  but  that  substance  is  not  soluble  in  water,  which 
the  oxide  of  arsenic  is. 

In  some  of  the  Hartz  furnaces  it  has  been  obtained  by  sub- 
limation, and  in  that  case  it  presents  large  distinct  octahedral 
crystals. 

SULPHURET  OF  ARSENIC. 
Of  this  substance  there  are  two  varieties. 

1.  REALGAR. 

Hemi-prismatic  Sulphur,  M.    RotherRauscbgelb,  W.    Realgar  Rouge, 
Brochant.    Arsenic  Sulfurd  Rouge,  H. 

Bi-sulphuret  of  arsenic. 
Arsenic  69-57  690 

Sulphur  3043— Laugier.  31-0— .Klaproth.  « 

Sp.  Gr.  3-3— .3-6. 
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Of  a  brilliant  red  colour,  passing  into  scarlet,  sometimes  with 
a  tinge  of  orange ;  translucent,  rarely  transparent.  It  occurs 
massive,  disseminated,  investing,  acicular,  and  crystallized ;  the 
crystals  usually  assume  the  prismatic  form,  and  are  externally 
very  brilliant.  It  cleaves  indistinctly  parallel  to  all  the  planes 
of  an  oblique  rhombic  prism,  whose  lateral  planes  are  74®  15'  and 
105®  4i5^  by  the  reflective  goniometer,  the  terminal  on  a  lateral 
plane  being  about  104®  6' ;  the  declination  of  the  terminal  plane 
18  from  one  acute  angle  of  the  prism  to  its  opposite.  Fracture 
conchoidal>  with  a  splendent  vitreous  lustre;  streak  orange- 
yellow  or  aurora-red;  yields  to  the  pressure  of  the  nail.  It 
becomes  electric  by  friction,  acquiring  the  resinous  or  nega- 
tive electricity  ;  before  the  blowpipe,  alone,  on  charcoal,  it  burns 
with  a  pale  yellow  flame.    Loses  its  colour  in  nitric  acid. 


Primary. 


M  on  M' 74"  16' 

P  on  M  or  M' 104     6 

h  or  b 149  12 

c2 80    0 

el  or  el' 166  30 

e2ore2' 138  22 

e3ore3' 126  60 

^___  jg ,,,,,, 90    0 

M  on  6  or  M'  on  6' 133    2 

M  or  M'  on  cl 99  30 

c2 116  62 

M'  on  dl 119  30 

d2 131  34 

■  e'l 122  60 


M'  on  e'2 ISe"   2' 

e^ 141  20 

tl 17-2    6 

12 160  42 

k 142  42 

/ 163  36 

cl  on  c2 160  38 

dl 166  10 

d2 137  20 

d3 125  41 

k 90  00 

c2  on  di 161  20 

i2  on  i2' 112  66 


Felsobanya  in  Upper  Hungary,  and  Kapnik  and  Nagyag  in 
Transylvania,  are  the  most  noted  localities  of  this  beautiful  nii- 
neral ;  it  also  occurs  at  Andreasberg  in  the  Hartz ;  in  dolomite 
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on  St  Gothard ;  in  Bohemia ;  in  Saxony ;  and  in  minute  crys- 
tals in  the  vicinity  of  active  volcanoes,  as  Vesuvius,  the  Solfa- 
tara,  &c. 


Frismatoidal  Sulphur,  M. 


2.  ORPIMENT. 

Gelbes  Rauschgelb,  W. 
Jaune,  H. 


Arsenic  Sulfur^ 


Orpiment  is  a  sulphuret  of  arsenic,  containing  three  atoms  of 
sulphur  to  one  of  arsenic.  It  is  a  tri-sulphuret,  while  the  pre- 
ceding sub-species  is  a  bi-sulphuret. 

Arsenic  62-0  61-86 

Sulphur  38*0— Klaproth.  38*14— Laugier* 

Sp.  Or.  3-45. 

Colour  bright  lemon-yellow,  passing  into  gold  yellow.*  Oc- 
curs disseminated,  reniform,  in  stalactites,  investing,  and  also, 
though  rarely,  in  minute  crystals.  The  primary  form  appears 
to  be  a  right  rhombic  prism  of  100°  and  80**,  but  the  crystals 
yield  to  cleavage  pandlel  only  to  the  greater  diagonal  of  the 
prism ;  namely,  'parallel  to  the  plane  f  of  the  following  figure. 
Semi-transparent,  or  translucent  only  on  the  edges ;  lustre  me- 
talhc ;  pearly  upon  the  perfect  faces  of  cleavage,  the  rest  resi- 
nous ;  streak  yellow,  somewhat  paler  than  the  colour ;  sectile, 
thin  laminae  flexible,  but  not  elastic  Before  the  blowpipe  its 
comportment  corresponds  with  that  of  realgar ;  it  burns,  how- 
ever, with  a  bluish-coloured  flame. 


M  on  M 100*  0' 

M  on  c  or  M  on  (f\ 120  ?  0 

M  or  M'  on/. 140     0 

g 177    64 

M'oni 162   38 

conc^ 83   30 

h 146    50 


Yellow  orpiment  has  been  found  in  small  crystals  imbedded  in 
blue  clay  at  Tajowa,  near  Neusohl  in  Lower  Hungary.  Most 
frequently,  however,  it  forms  foliated  and  fibrous  masses,  and  in 
that  state  is  met  with  at  Kapnik  in  Transylvania,  at^Moldawa  in 
the  Bannat,  and  Felsobanya  in  Upper  Hungary,  where  it  accom- 
panies realgar  and  native  arsenic  in  metalliferous  veins. 

•  Whence  orpiment,  from  the  Greek,  signifying  goU  yellow. 
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ARSENICAL  PYRITES. 

Axotomous  Arsenical  Pyrites,  M.    Prismatic  Arsenical  Pyrites,  J.    Ar- 
senical Pyrites,  A.    Arsenik  Eben,  L. 

Reichenstein.  Schladming. 


Contains  Arsenic 

65-99                    60-41 

Sulphur 

1-94,                      5-20 

Iron 

2806                    13-49 

Nickel 

0-00                    13-37 

Cobalt 

0-00  Hoffmann.  5-10  Hoffmann 

Sp.  Gr. 

71 

—7-4.     H.  z=  50—5-5. 

Primary  form  a  right  rhombic  prism  of  122°  26'  and  57®  34'. 
Seldom  occurs  crystallized,  generally  in  masses  of  a  silver- white  or 
8teel-grey  colour ;  lustre  metallic ;  streak  greyish-black ;  cleavage 
distinct  perpendicular  to  the  axis ;  fracture  uneven ;  brittle. 


0  on  0  over  the  apex 51**  20' 

dond 122  26 


This  mineral  is  found  associated  with  copper  nickel  at  Schlad- 
ming in  Styria ;  with  serpentine  at  Reichenstein  in  Silesia ;  and 
in  a  bed  of  sparry  iron,  along  with  bismuth  and  scorodite,  at 
Loling  near  Huttenberg  in  Carinthia.  It  occurs,  however,  only 
in  small  quantities,  and  is  a  rare  species. 


BRIGHT  WHITE  COBALT. 

Cobaltine,  BeudanU    Glanz  Kobalt,  W.    Cobalt  Gris,  H.     Cobalt  Ec- 
latant,  Br.    White  Cobalt,  A.     Hexahedral  Cobalt  Pyrites,  M. 

Combination  in  nearly  equal  volumes  of  the  sulphuret  and  the 
arseniuret  of  cobalt 


Skutterud. 

Tunaberg.            Tunaberg. 

Cobalt 

33-10 

3666                 4400 

Arsenic 

43-47 

49-00                 55-00 

Sulphur 

20-08 

6-66                   0*50 

Iron 

3-23 

5-66                   O'OO 

Stromeyer. 

Tessaert.           Klaproth 

Sp.  Gr.  6-23. 

H.=:5-5. 
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Colour  silver-  or  j'ellowish-white,  with  a  tinge  of  red.  It  oc- 
curs in  the  cube  and  its  varieties — ^its  crystalline  forms  resem- 
bling those  of  iron  pyrites ;  the  planes  of  the  cube  are  generally 
striated,  those  of  the  modifications  smooth ;  structure  lamellar, 
yielding  readily  to  cleavage  parallel  with  all  the  planes  of  the  cube, 
which  therefore  is  the  primary  form ;  fracture  fine  grained ;  streak 
greyish-black ;  it  also  occurs  arborescent,  stalactitic,  botryoidal, 
and  amorphous ;  it  yields  with  difficulty  to  the  knife,  and  is  not 
very  frangible.  Before  the  blowpipe  on  charcoal  it  disengages  co- 
pious arsenical  fumes,  and,  after  being  roasted  for  some  time, 
melts  into  a  metallic  globule  of  a  dull  black  externally,  which 
attracts  the  magnet,  but  which  is  not  malleable ;  it  tinges  borax 
of  a  deep-blue  colour ;  and  effervesces  in  heated  nitric  acid. 

1.  2.  3.  4. 


5. 


6. 


7. 


a 


Fig.  1,  the  primary ;  a  cube.  Fig.  2,  the  same,  of  which  the  solid 
angles  are  replaced  by  triangular  planes ;  which  in  fig.  3  are  so  greatly 
Increased  as  to  reduce  the  primary  planes  to  small  squares;  and  are 
complete  in  fig.  4,  the  regular  octahedron.  Fig.  5,  the  cube ;  of  which 
each  edge  is  replaced  by  an  irregularly  six^ided  plane,  alternately  placed 
in  different  directions.  In  fig.  6,  these  planes  are  complete,  forming  the 
pentagonal  dodecahedron.  In  fig.  7,  they  are  in  connection  with  the 
planes  of  the  octahedron,  which  are  increased  in  fig.  8 ;  reducing  the 
irregularly  six-sided  planes  of  fig.  5  to  small  triangles. 


P  on  P'  or  F' 90«  00'  H. 

fl  on  a'  or  a" 109  28    ... 

PP'or  P"ona 126  15    ... 

Pon^l,  P'onH' 166  30 

P  on  k2,  F  on  k2' 153  26  H. 

floro'onifc2 140  46    ... 

a  on  i *..163  27 

it2'on*2' 126  52  H. 
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At  Tunaberg  and  Hokensbo  in  Sweden,  this  species  is  met 
with  in  large  resplendent^  distinctly-pronounced  crystals,  which 
are  generally  combinations  of  the  cube  and  pentagonal  dodeca- 
hedron, as  in  fig.  5.  It  also  occurs  abundantly  in  mica-slate  at 
Wehna  in  Sweden,  and  at  Modum  and  Skutterud  in  Norway ; 
less  so  at  Querbach  in  Silesia,  and  in  the  vicinity  of  St  Just  in 
Cornwall.  From  the  following  species  it  may  be  distinguished 
by  its  inferior  specific  gravity  and  reddish  hue,  also  by  its  la- 
mellar structure,  its  more  distinct  cleavage,  and  by  its  requiring 
considerably  greater  heat  to  drive  off  the  arsenic. 

The  cobidt  or  smalt  of  commerce  is  chiefly  obtained  from  it. 


TIN-WHITE  COBALT. 

Octahedral  Cobalt  Pyrites,  M.    Grauer  Spieskobold,  W.  Cobalt  Arseni- 
cal, Necker.    Tin-White  Cobalt,  L.    Grey  Cobalt,  A. 

Union  of  cobalt  and  arsenic,  in  which  the  latter  preponder- 
ates; and  sometimes  containing  accidentally,  small  quantities 
of  copper  and  iron. 

Riechelsdorf.  Schneeberg.    . 

Cobalt  20-31  2800 

Arsenic  74.-21  65'75 

Iron  3-42  0-00 

Copper  0-15  6-25 

Sulphur  0-88— Stromeyer.         0-00— John. 

Sp.  Or.  6-4— 7-7.  H.  =  5-5. 
Colour  tin-white,  inclining,  when  massive,  to  steel-grey.  It 
occurs  in  cubes,  octahedrons,  and  in  crystals  which  form  the 
passage  of  the  one  into  the  other  (see  Bright  White  Cobalt,  fig. 
1,  2,  3,  4) ;  but  it  is  somewhat  remarkable  that  the  crystals  of 
this  variety  differ  from  the  preceding,  in  exhibiting  only  the  re- 
gular planes  of  modification  belonging  to  the  cube.  The  crys- 
tals are  often  cracked  or  rent  in  various  directions,  and  their 
planes  are  commonly  more  or  less  convex.  Cleavage  parallel  to 
the  faces  both  of  the  octahedron  and  cube.  It  also  occurs  ar- 
borescent, reticulated,  botryoidal,  stalactitic,  and  amorphous. 
The  fracture  is  fine-grained  and  uneven,  with  a  glistening  me- 
tallic lustre  ;  it  yields  with  difficulty  to  the  knife,  and  is  brittle 
and  hard.  Before  the  blowpipe  on  charcoal  it  gives  out  a  co- 
pious arsenical  vapour  on  the  first  impression  of  the  heat ;  it 
fuses,  however,  only  partially,  and  that  with  difficulty;  to  borax 
and  other  fluxes  it  imparts  a  deep  blue  colour ;  and  in  nitric  acid 
affisrds  a  pink  solution. 
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P  on  F  or  F' 90*  W 

P  P'  or  F'  on  a 126  16 

P  on  6,  P'  on  6,  or  F'  on  6...I66  10 

Por  P'on  e 135    6 

fl  on  a'  or  a" 109  28 

a  on  6,  6,  or  b 151  30 

a  or  a' on  «  144  55 

<one' 120  00 


It  occurs  chiefly  in  primitive  rocks,  accompanying  ores  of 
silver,  bismuth,  and  copper,  as  at  Freyberg,  Annaberg,  and  par- 
ticularly at  Schneeberg,  in  Saxony ;  at  Joachimsthal  in  Bohe- 
mia ;  and  at  Huel  Sparnon  in  Cornwall.  At  Riechelsdorf  in 
Hessia  its  veins  are  included  in  cupriferous  shale ;  and  the  reti- 
culated variety  from  Joachimsthal  is  frequently  imbedded  in 
calcareous  spar. 

BISMUTH  COBALT  ORE. 

Kertten. 

Consists  of  arsenic  77*96,  cobalt  9*88,  iron  4-77,  bismuth  3-88, 
copper  1'30,  nickel  I'll,  sulphur  1*01 — Kersten. 

Occurs  massive,  with  a  radiated  and  porous-like  structure. 
Colour  intermediate  between  lead-grey  and  steel-grey,  with  a 
glistening  or  glimmering  metallic  lustre ;  streak  dull,  same 
colour  as  the  mineral.  Before  the  blowpipe  it  emits  copious 
fumes  of  arsenious  acid,  and  deposits  on  the  charcoal  a  yellow 
crust,  the  assay  at  the  same  time  assuming  a  brown  colour. 
When  well  roasted,  it  communicates  to  borax  a  smalt  blue 
colour. 

This  mineral  has  hitherto  only  been  found  at  Schneeberg  in 
Saxony. 

SULPHURET  OF  COBALT. 

Koboldine,  Betulant.  Schwefel  Eobalt,  BerzeUut.  Isometric  Cobalt 
Pyrites,  M.  Cobalt  Sulfur^,  Lucas.  Cobalt-Kies,  L.  Cobalt  Py. 
riteux,  Necker, 

Sulphuret  of  cobalt,  mixed  with  the  sulphurets  of  iron  and 
copper. 

Ridderhyttan.  Mussen. 

Cobalt               43-20  43-86 

Copper              14-40  4-10 

Iron                     3-53  5-34 

Sulphur            38-50— Hisinger.  41-00— Wemekinck. 


Digitized  by  VjOOQIC 


288  KATIVE  METALS  AND       • 

Sp.  Gr.  6-3— 6-4.    H.=  5-5. 

Colour  steel-grey,  or  whitish  with  a  tinge  of  yellow ;  massive, 
with  an  uneven  fracture,  presenting  a  granular  surface;  and 
botryoidal.  Lustre  metallic ;  cleavage  parallel  to  the  faces  of 
the  cube,  imperfect ;  fracture  uneven  or  imperfect  conchoidal. 
On  charcoal  alone  before  the  blowpipe  it  fuses  after  roasting  into 
a  grey  metallic  globule,  from  which  it  is  difficult  to  drive  off  the 
last  portions  of  sulphur  ;  with  the  fluxes  the  effects  of  the  cobalt 
predominate  so  much  that  it  is  impossible  to  distinguish  those  of 
iron  or  copper.  Soluble  in  nitric  acid,  with  the  disengagement 
of  nitron  gas,  leaving  a  whitish  residue.  Neither  in  the  analysis 
nor  before  the  blowpipe  does  it  exhibit  the  slightest  indication  of 
arsenic. 

It  is  found  at  Bastnaes  near  Riddarhyttan  in  Sweden,  in  gneiss, 
associated  with  copper  pyrites  and  hornblende ;  and  at  Mussen 
in  Prussia,  with  barytes  and  carbonate  of  iron. 


EARTH.Y  COBALT. 

Black  Cobalt  Ochre,  A.     Oxide  of  Cobalt.    Erdkobold,  W.      Cobalt 
Oxyd^  Noir,  H.     Cobalt  Ochre,  J. 

Consists  of  oxide  of  cobalt,  rendered  more  or  less  impure  by 
an  admixture  of  arsenic,  iron,  or  manganese,  with  about  23  per 
cent,  of  water,  according  to  Dobereiner. 

Sp.  Gr.  2-10— 242.     Soft 

Colour  various  shades  of  brown,  bluish-black,  and  black.  Oc- 
curs massive,  mammillary,  botryoidal,  investing,  and  pulverulent ; 
the  fracture  of  the  massive  is  earthy,  and  it  is  dull,  but  acquires 
a  polish  by  friction  ;  yields  easily  to  the  knife.  Before  the  blow- 
pipe on  charcoal  it  exhales  a  slight  arsenical  odour,  but  does 
not  fuse ;  with  borax  it  forms  a  deep  cobalt-blue  coloured  glo- 
bule. 

It  occurs  in  sandstone,  with  yellow  copper,  at  Alderley  Edge, 
in  Cheshire ;  at  Nertschinsk  in  Siberia ;  and  at  Riechelsdorf  in 
Hessia ;  at  Saalfeld  in  Thuringia,  associated  with  several  species 
of  cobalt  pyrites ;  in  the  Tyrol,  Bohemia,  Saxony,  and  elsewhere. 
In  Ireland,  of  a  blue  colour,  investing  fissures  in  slate-clay  in  the 
peninsula  of  Howth  near  Dublin.  The  brilliancy  which  its  sur- 
face attains  when  streaked  with,  or  rubbed  against  a  hard  body, 
is  perfectly  characteristic. 
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COBALT-BLOOM. 


Bother  Erdkobold,  W,  Cobalt  ArseniaU,  H.  Red  Cobalt  Odire,  J. 
Prismatic  Cobalt  Mica,  M.  Diatomous  Eudas  Haloide,  Haid,  Ar« 
seniate  of  Cobalt.    Kobalt  Bluthe,  Hmm.    Erythrine,  BeudattL 

Combination  of  arsenic  add,  oxide  of  cobalt^  and  water. 

Ri^elsdorC 
Oxide  of  cobalt  39*0 

Arsenic  acid  37*0 

Water  22-0— Bucholz. 

Sp.  Gr.  2-9— 3-1.  H.  =  2-0— 2-5. 
Colour  crimson  and  peach-blossom  red,  sometimes  whitish,  or 
greyish-white,  or  green.  Is  found  in  small  botryoidal  masses, 
and  short  acicular  diverging  crystals,  modified  on  the  edges, 
whose  form  is  a  right  oblique-angled  prism.  The  crystals  which 
possess  most  nearly  the  characters  of  regular  form  are  translucent 
and  shining,  the  oUier  varieties  are  glimmering  or  dull,  and  nearly 
opake ;  it  is  soft,  light,  and  flexible ;  translucent ;  the  red  tints 
very  brilliant  by  strong  transmitted  light ;  lustre  pearly,  on  some 
faces  inclining  to  vitreous ;  streak  corresponding  to  the  colour, 
though  a  little  paler.  When  crushed  in  a  dry  state,  the  powder 
possesses  a  lavender-blue  tinge,  which  is  not  Uie  case  if  moisten- 
ed. Cleavage  perfect,  in  the  direction  of  the  prism.  Before 
the  blowpipe  on  charcoal  it  fumes  abundantly,  emitting  an  ar« 
senical  odour,  and  melts  in  the  reducing  flame  into  a  bead  of  ar- 
seniuret  of  cobalt.  With  borax  and  other  fluxes  it  yields  a  fine 
blue-coloured  glass;  and  is  soluble  in  nitric  acid,  to  which  it  com- 
municates a  red  tinge. 


M  on  T 124'  O'.    Brooke. 


It  occurs  in  primitive  and  secondary  rocks,  widi  other  ores  of 
cobalt ;  either  m  micaceous  scales  radiating  from  a  centre,  as  at 
Schneeberg  in  Saxony ;  in  minute  aggregated  crystals,  as  at 
Saalfeld  in  Thuringia,  and  Riegelsdorf  in  Hessia ;  or  coating 
other  minerals  in  the  state  of  a  peach-blossom  red  powder.  This 
last  is  met  with  in  Dauphin^,  jn  Cornwall,  at  the  lead  mine  of 
Tyne  Bottom  near  Alston  in  Cumberland,  and  in  many  other 
places.  A  perfectly  green  variety  occurs  at  Flatten  in  Bohemia ; 
and  sometimes  red  and  green  tinges  appear  on  the  same  crystal. 
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ROSELITE. 

Levy, 

Contains  oxide  of  cobalt,  arsenic  acid^  water,  lime,  and  mag- 
nesia, according  to  Children. 

H.  =  30. 

Lustre  vitreous ;  translucent;  streak  white;  cleavage  distinct, 
and  brilliant  parallel  to  P.  Before  the  blowpipe  it  gives  off  water 
and  blackens.  It  imparts  a  blue  colour  to  borax  and  salt  of  phos- 
phorus ;  and  is  entirely  soluble  in  muriatic  acid.  This  species 
resembles  the  last  in  colour,  though  quite  distinct  in  crystalline 
form. 


a  on  a  over  P ..47*  12'.    Lerjr. 


Thb  extremely  rare  mineral  occiu^  in  small  deep  rose-red 
coloured  twin  crystals,  associated  with  cobalt  bloom,  at  Schnee- 
berg  in  Saxony.  It  was  noticed  by  Levy,  who  named  it  in  com- 
pliment to  Dr  Gustavus  Rose  of  Berlin.    {Manual} 

SULPHATE  OF  COBALT. 

Red  Vitriol.    Kobalt  Vitriol,  Ko]^^    Rhodhalose,  Beudanl. 

It  is  a  hydrous  sulphate  of  cobalt. 

Bieber. 
Sulphuric  acid       30-2  19-74 

Oxide  of  cobalt      28-7  38'71 

Oxide  of  iron  0-9  0-00 

Water  41*2 — Beudant.    41*55 — Koppe. 

Primitive  form  an  oblique  rhombic  prism  of  97°  35^,  and  82* 
25',  whose  base  is  inclined  to  its  lateral  planes  at  about  108°  and 
82°  (Beudant).  Colour  rose-  or  flesh-red.  Occurs  investing 
other  minerals,  in  small  friable  masses,  and  in  stalactites ;  the 
masses  are  semi-transparent  and  crystalline;  lustre  pearlj^ ; 
streak  yellow ;  taste  styptic  and  bitter.  Before  the  blowpipe  in 
the  matrass  it  gives  off  water,  and  assumes  a  brighter  colour ; 
with  borax  it  forms  a  blue  glass.     It  is  soluble  in  water. 

It  occurs  in  the  mining  heaps  of  Bieber  near  Hanau,  with 
lamellar  heavy  spar,  earthy  and  grey  cobalt ;  also  at  Leogang  in 
Saltzburg. 
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SULPHURET  OF  NICKEL. 

SchwefeLNickel,  L.     Hamrkies,  W.     Capilkiy  Pjrites,  H.    Nickel 
Su\iwr4y  Levy. 

Analyses  by  Arfwedson. 
Nickel  64-76  65-35 

Sulphur  35-24  34-26 

with  traces  of  cobalt  and  arsenic 

Sp.  Gr.  6*45.  H.  about  4. 
It  occurs  in  capillary  and  sometimes  diverging  filaments  of  a 
yellowish  colour,  inclining  to  steel-grey.  Primary  form  the 
cube;  flexible;  opake,  with  a  metallic  lustre;  not  magnetic. 
Before  the  blowpipe  on  charcoal,  with  a  good  heat,  it  fuses  into 
a  globule  which  is  metallic,  malleable,  and  magnetic,  and  con- 
sists wholly  of  nickel ;  but  in  the  open  tube  it  exhales  the  odour 
of  sulphureous  acid.  With  nitric  acid  it  forms  a  greenish  solu- 
tion. 

It  is  found  at  Johanngeorgenstadt  in  Saxony,  at  Joachimsthal 
in  Bohemia,  at  Andreasberg  in  the  Hartz,  in  Cornwall  and 
other  places,  in  thin  capillary  filaments,  filling  the  cavities,  and 
dispersed  among  the  crystals,  of  other  minerals. 

ANTIMONIAL  NICKEL. 

Nickeliferous  Grey  Antimony,  J.  and  A.  Eutomous  Cobalt  Pyrites,  M. 
Nickelspiesglaserz,  Hautsman.  Nickel  Arsenical  Autimonif^re, 
Antimoine  Sulfur^  Nickelif^re,  Antimon-nickel,  Beudant. 


Combination  of  nickel,  sulphur. 

and  antimony, 

sometimes  with 

arsenic. 

Siegen. 

Nickel 

27-36 

26-10 

25-25 

Sulphur 

15-98 

16-40 

15-25 

Antimony 

55-76 

47-56 

47-75 

Arsenic 

0-00 

9-94 

11-75 

Rose. 

UUman. 

Klaproth. 

Sp.  Gr. 

6-45—6-5. 

H.  =  5-0—5-5. 

Primary  form  the  cube.  In  masses  which  have  a  granular 
composition,  and  possess  a  steel-grey  or  silver-white  colour; 
lustre  metallic ;  cleavage  perfect  parallel  to  the  faces  of  the 
cube  ;  brittle.  .Before  the  blowpipe  it  is  partly  volatilized,  dis- 
engaging vapours  of  antimony,  and  sometimes  of  arsenic,  and  ul- 
timately melts  into  a  metallic  globule,  which  communicates  a 
blue  colour  to  glass  of  borax.  It  is  acted  upon  by  nitric  acid, 
forming  an  immediate  precipitate,  and  colouring  the  solution 
green. 

It  occurs  in  several  of  the  mines  near  Freussbergin  the  prin- 
cipality of  Nassau,  with  sparry-iron,  galena,  and  copper  pyrites. 
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ARSENICAL  NICKEL. 

Kupfernickel,  W.   Nickel  Arsenical,  H.    Prismatic  Nickel  Pyrites,  M. 
Copper  Nickel,  J. 

An  union  of  nickel  and  arsenic. 

Riegelsdorf. 
Nickel  44-20  48-90 

Arsenic        54-72  46*42 

Iron  0-33  0-34 

Lead  0-32  0-56 

Sulphur  0-40— Stromeyer.      0-80— Pfaff. 

Sp.  Gr.  6-6— 7-6.  H.  =  50-^-5. 
Of  a  copper  or  jellowish-red  colour,  but  acquiring  a  grey  or 
blackish  tarnish  by  exposure.  It  occurs  reticulated,  dendritic, 
and  botryoidal,  but  more  commonly  massive  ;  never  crystallized ; 
streak  pale  brownish-black.  The  fracture  is  imperfectly  con- 
choidal,  or  fine-grained  and  uneven,  with  a  glistening  or  shining 
metallic  lustre;  it  yields  to  the  knife  with  difficulty,  and  is 
brittle.  Before  the  blowpipe  it  gives  out  an  arsenical  vapour, 
and  then  fuses,  though  not  very  easily,  into  a  white  metallic 
globule.  After  roasting,  it  usually  colours  glass  of  borax  blue, 
indicating  the  presence  of  a  certain  quantity  of  cobalt.  In  nitric 
acid  it  assumes  a  green  coating,  and  in  nitro-muriatic  acid  is 
dissolved. 

It  usually  accompanies  the  ores  of  cobalt,  silver,  and  copper ; 
and  is  found  in  veins  of  primitive  rocks  at  Schneeberg  and  An^ 
naber^,  Johanngeorgenstadt  and  Freyberg  in  Saxony ;  at  Schlad- 
ming  m  Styria ;  Joachimsthal  in  Bohemia;  at  Allemont  in  France, 
and  the  Bannat ;  in  transition  rocks  in  the  Hartz ;  at  Saalfeld 
in  Thuringia;  at  Kiegelsdorf  in  Hessia;  and,  though  less  fre- 
quently, in  Cornwall. 


NICKEL  OCHRE. 

Nickel  Bluthe,  Nickel  Ocher,  W.     Nickel  Oxid^,  H.  BU    Nickel  Ar. 
seniatd,  Berthier, 

Combination  of  arsenic  acid,  oxide  of  nickel,  and  wat^r. 

Arsenic  acid  36-97  36-8 

Oxide  of  nickel  37-35  36-2 

Water  24-32  24-5 

Oxide  of  cobalt  0-00  2-5 

with  a  little  iron  and  sulphuric  acid — Stromeyer. 

This  substance  is  found  adhermg  to  or  coating  arsenical  nickel* 

and  is  considered  to  be  derived  from  its  decomposition.     It  is 

sometimes  com];)act,  of  a  fine  apple-green  colour;  and  generally 

filamentous  or  friable.  By  calcination  it  assumes  a  yellowish  hue. 
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and  loses  somevirhat  less  than  a  fourth  part  of  its  weight  of  water, 
without  emitting  any  odour.  It  dissolves  readily  and  completely 
in  acids,  without  effervescence,  the  solution  becoming  violet  on 
the  addition  of  ammonia ;  and  before  the  blowpipe  on  charcoal 
exhales  a  strong  arsenical  smell ;  fusing  in  the  interior  flame 
into  a  globule  of  arseniferous  nickel. 

It  is  found  adhering  to  arsenical  nickel  at  AUemont  and  other 
places. 

PIMELITE. 
Pimelit,  W.  Br.    Nickel  Oxyd^  Bt.    Pimelite,  J. 

Oxide  of  nickel  15*62,  silica  35-00,  alumina  5*10,  water  37*91, 
mi^esia  2*25,  lime  0*4^0 — Klaproth. 

Of  an  apple-green  or  yellowish-green  colour ;  occurs  invest- 
ing other  minerals,  and  massive ;  is  earthy  and  dull ;  opake, 
and  devoid  of  lustre ;  sofl,  and  greasy  to  the  feel.  It  b  infusible 
before  the  blowpipe,  but  loses  part  of  its  weight,  and  assumes  a 
dark-srey  hue.  With  borax  it  forms  a  violet-cc^oured  globule, 
in  which  the  nickel  is  reduced. 

It  occurs  at  Kosemutz,  and  Glassendorf  in  Silesia,  in  veins 
traversing  serpenthie,  and  associated  with  chrysoprase,  of  which 
nickel  is  supposed  to  be  the  colouring  matter^ 

NATIVE  SILVER. 
Gediegen  SDber,  W.     Ai^gent  Natii^  H.  Br.    HezalMdna  Silver,  M. 

Pure  silver,  with  occasional  mitiute  admixture  of  copner, 
arsenic,  antimony,  and  iron,  which  renders  it  less  malleable  than 
the  fused  metal. 

Sp.  Gr.  10-47.    H.  r=  2-5. 

Colour  pure  white,  with  a  shining  metallic  lustre,  but  gene- 
rally tarnished  externally  of  a  greyish-black,  probably  owing  to 
the  presence  of  sulphur.  Occurs  crystallized  in  the  cube  and 
regular  octahedron;  but  as  it  does  not  possess  a  lamellar  structure, 
either  of  these  solids  may  be  considered  as  the  primary  form ; 
in  the  following  figure  the  cube  is  assumed,  as  being  the  most 
simple.  It  abo  occurs  capillary,  ramose,  and  reticulated,  but  a 
close  inspection  will  discover,  by  the  assistance  of  a  microscope, 
that  these  varieties  consist  of  a  congeries  of  elongated  crystals, 
or  of  minute  cubes  or  octahedrons  closely  aggregated,  and  dispos- 
ed perpendicularly  in  straight  rows.  Flexible,  ductile,  and  mal- 
leable ;  acquires  vitreous  electricity  when  isolated  and  rubbed. 
It  is  fusible  before  the  blowpipe  into  a  globule,  which  is  not 
altered  by  continuing  the  heat,  although,  on  cooling,  it  presents  * 
a  crystalline  form,  in  which  the  faces  of  the  octahedron,  cube,  and 
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dodecahedron  may  be  distinguished.    It  is  soluble  in  cold  nitric, 
and  in  heated  sulphuric  acid. 


P  on  P  or  P 90*  OC  H. 

Pen  a  or  a' 125  15 

o'onaora 109  28 


Virgin  or  native  silver  generally  occurs  in  veins  of  calcareous 
spar  or  quartz,  traversing  gneiss,  slate,  and  other  primitive  rocks  ; 
occasionally  also  in  selenite  and  clay.  Magnificent  specimens, 
presenting  crystals  half  an  inch  in  diameter,  used  to  be  found  in 
the  mines  of  Kongsberg  in  Norway  ;  Freyberg,  Schneeberg,  and 
Johanngeorgenstadt  are  its  principal  Saxon  localities ;  Przibram, 
Joachimsthidi  and  Radborzitz,  its  chief  Bohemian  ones.  It  is  also 
met  with  in  smaller  quantities  at  Andreasberg  in  the  Hartz,  in 
Swabia,  Hungary,  at  AUemont  in  Dauphin^,  and  in  some  of  the 
Cornish  mines.  The  most  celebrated  localities,  however,  of  native 
silver,  are  those  of  South  America,  and  particularly  the  mines  of 
Peru.  The  employment  of  silver  in  comage,  and  in  the  manu- 
facture of  plate  and  articles  of  luxury,  is  well  known ;  but  it  is  not 
from  this  ore  alone  that  the  fused  metal  is  obtained. 

Auriferous  Native  Silver.  Guldisches  gediegen  silber,  W. 
Argent  natif  aurifere,  Br. 

Gold  64-0  740  76-41  280 

Silver  340  260  3212  720 

Klaprotb.   Boussingault    Rose.         Fordyce. 
Sp.  Gr.  14 0— 170. 

Of  a  colour  between  silver-white  and  brass-yellow ;  dissemi- 
nated, capillary,  and  crystallized  in  cubes. 

It  occurs  in  veins  at  Kongsberg  in  Norway,  at  Rauris  in  Sabs- 
burg,  and  at  Schlangenberg  in  Siberia* 

ANTIMONIAL  SILVER. 

Prismatic  Antimony,  M.    Antimon-silber,  Leonhard.    Sjueaglassilber,  W. 
Argent  Antimonial,  U.  Br. 

Union  of  silver  and  antimony. 
Wolfach.  Andreasberg. 

Silver  84-76  78-0 

Antimony         16-24 — Klaproth.     22-0 — Vauquelin. 
Sp.  Gr.  9-44— 9  8. 
Colour  between  silver-white  and  tin-white,  often  externally 
tarnished  yellow  or  reddish.     Generally  occurs  massive  or  in 
grains,  but  has  been  observed  also  indistinctly  crystallized.     Prio 
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mary  form  an  obtuse  rhomboid  of  109^  28^  and  70*»  82'— Necken 
The  faces  somewhat  convex,  and  deeply  striated  longitudmally. 
Structure  lamellar,  with  a  shining  metallic  lustre,  and  the  cross 
fracture  flat  conchoidal ;  easily  frangible ;  soft ;  and  possessing  a 
slight  degree  of  malleability.  Before  the  blowpipe  on  charcoal 
it  melts  into  a  grey  metallic  globule,  which  is  not  malleable,  the 
antimony  being  at  the  same  time  driven  off  in  white  vapour ;  on 
continuing  the  blast  a  bead  of  pure  silver  is  produced.  In  nitric 
add  it  becomes  soon  covered  with  a  bluish  coating,  which  is  the 
oxide  of  antimony. 

It  occurs  with  native  arsenic  and  other  ores  of  silver,  in  granite, 
at  Wittichen  and  Altwolfach  in  Baden ;  in  clay-slate  at  Andreas- 
berg  in  the  Hartz  ;  also  at  Casalla  near  Guadsdcanal  in  Spain ;  in 
Salzburg ;  and  at  Allemont  in  France.     It  is  a  rare  mineral. 

Arsenical  Antimonial  Silver,    Arsenical  Silver,  A.     Argent 
antimonial  ferro-arsenifere,  H.     Argent  arsenical,  Br. 
Antimonial  silver,  mixed  with  arsenic  and  iron. 

A  specimen  ^m   Andreasberg  yielded   to  Klaproth  silver 
12*75,  antimony  4'00,  iron  44*25,  arsenic  35*00. 
Sp.  Gr.  9-4.     H.  =  40. 

Nearly  of  the  same  colour  as  native  silver,  but  commonly  tar- 
nished yellow  or  blackish  ;  it  occurs  mammillated,  or  in  small  glo- 
bular and  reniform  masses,  sometimes  investing  other  substances ; 
structure  lamellar,  with  a  shining  or  glimmering  metallic  lustre. 
It  is  harder  than  antimonial  silver,  but  is  sectUe,  brittle,  easily 
frangible,  and  heavy.  Before  the  blowpipe  the  arsenic  and  anti- 
mony are  volatilized,  emitting  at  same  time  a  powerful  alliaceous 
odour,  and  leaving  a  globule  of  impure  silver. 

Its  localities  and  associations  are  nearly  the  same  as  those  of 
antimonial  silver ;  it  is  best  known  at  Andreasberg  in  the  Hartz, 
where  it  accompanies  native  arsenic. 

TELLURIC  SILVER. 
Tellur-silber,  Rote,     Argent  Teliur^,  Necker, 
Contains  Silver  62-42  62«32 

Tellurium      36-96  36-89 

Iron  0-24 — Rose.       0-50 — Rose. 

Sp.  Gr.  8-41—8-56. 
Uncry stall ized ;  in  coarse  grained  masses ;  colour  between 
steel-grey  and  lead-grey ;  lustre  metallic ;  sofl,  and  partially 
malleable.  Before  the  blowpipe  on  charcoal  it  fuses  into  a  black 
mass,  which  on  cooling  appears  covered  with  numerous  minute 
specks  of  metallic  silver ;  in  the  matrass  it  fuses,  and  colours  the 
glass  yellow ;  and  is  soluble  in  nitric  acid,  especially  if  heated. 
From  the  silver  mines  of  Savodinski  in  the  Altai  Mountains, 
Siberia. 
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SULPHURET  OF  SILVER. 

Vitreous  Sarer,    Gltaerz,  W.    Awnt  Sulftir^,  H.  Bt.    Argent  Vit- 

r€U8e,  Br.    Hexahedral  Silver  Glance,  M.    Silver  Glance,  J. 

Combination  of  silver  and  sulphur. 
Freyberg. 
Silver  85-0  87-05 

Sulfrfiur  16*0— Klaproth.     12-96 — Berzelius. 

Sd.  Or.  6-9L-.7-2.  H.  =  2-0— 2-5. 
Of  a  dark  lead-grey  colour,  with  occasionally  a  superficial  irid- 
escent tarnish.  Primary  form  the  cube ;  also  found  in  octahedrons 
and  rhombic  dodecidiedrons,  parallel  to  the  faces  of  which  traces 
of  cleavage  are  sometimes  observable ;  fracture,  fine  grained  and 
uneven,  sometimes  small  and  flat  condioidal,  with  a  more  or  less 
shining  metallic  lustre ;  malleable  and  sectile,  yielding  readily  to 
the  knife.  In  the  flame  of  a  taper,  or  before  the  blowpipe,  it  in- 
tumesces,  the  sulphur  flies  off,  and  on  continuing  the  blast  a  bead 
of  pure  silver  remains.  Soluble  in  dilute  nitric  acid ;  and,  when 
isolated  and  rubbed,  acquires  resinous  electricity. 

PonForP'' 90*(m^H. 

,.    ^  ,  PP'  or  P"  on  a 125  15 

^     /S^'\         P  or  F  on  * ......135  00 

\^        a  on  a'  or  a". 109  28 

/^     a        a  or  a*  on  f,  or\         , . .   . . 

^yi        aortf^on*"    J ***,  * 

e  on  ^  or  e^ 120  00 

This  species  occurs  both  crystallized  and  massive,  assuming  also 
various  reticulated,  filiform,  arborescent,  and  capillary  sliapes. 
It  is  subject  to  tarnish  from  exposure,  loses  its  lustre,  and  be- 
comes covered  with  a  black  earthy-like  coating.  It  occurs  in 
gneiss  at  Freyberg  in  Saxony,  accompanying  other  ores  of  silver ; 
in  mica-slate  at  Joachimsthal  in  Bohemia ;  in  greywacke  in  the 
Hartz ;  occasionally  in  Cornwall ;  but  in  great  abundance  only  in 
Mexico,  most  of  the  silver  obtained  at  the  celebrated  mines  o^ 
Guanaxuato  in  that  country  being  extracted  from  this  ore. 

Black  Sulphuret  of  Silver.  Silberschwartze,  W.;  Earthy  silver 
glance  J*  Is  a  decomposed  and  almost  firiable  variety  of  the  pre- 
ceding. It  is  dark  lead-grey,  inclining  to  black,  and  without 
lustre,  or  only  feebly  glimmering ;  it  occurs  massive  and  pulveru- 
lent, sometimes  investing  other  ores  of  silver,  and  filling  up  cavi- 
ties in  them ;  iracture  uneven  ;  is  more  or  less  secdle ;  a&d  gives 
a  shining  metallic  streak.  B^re  the  blowpipe  it  is  converted . 
into  a  i^aggy  mass^  containing  globules  of  impure  silver.  It  oc- 
curs in  the  veins  of  primitive  mountains  with  other  ores,  as  at  Crem« 
nitz  and  Schemnitz  in  Hungary ;  at  Chalanches  near  Allemont 
\rx  Dauphine  j  at  Kongsberg  in  Norway ;  and  at  Sqhlangenberg  in 
Siberia. 
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FLEXIBLE  SULPHURET  OF  SILVER. 
Aigent  SuUitT^  Flexible,  Boumom.    Biegsimer  Silbeigianz,  L. 

ConsistSi  according  to  Wdlastoriy  of  silver,  sulphur,  and  a  little 
iron. 

Externally  of  a  dark  colour,  approaching  to  black ;  occurs 
both  massiye  and  in  small  tabular  crystals,  which  appear  to  be 
right  oblique-angled  prisms,  whose  lateral  planes  are  ahemately 
125^  and  55^.  Flexible  when  in  thin  laminae,  and  readily  sepa- 
rable into  them.  Cleavage  parallel  with  the  terminal  planes; 
very  sofl,  yielding  readily  to  the  knife ;  lustre  metallic,  but  less 
brilliant  than  that  of  sulphuret  of  silver. 

MoaT 126»00' 

FonM  orT 90  00 

c\ 134  46 

c2 Ill  30 

d2 138  16 

d3 119  16 

M  ondl  or  dW.AU  00 

<22ori2'.....131  46 

d3orta 160  30 

e 146  10 

Toncl  OTcl'.....I36  00 

c2 163  20 

e „169  00 

This  rare  mineral  has  hitherto  been  met  wiUi  only  in  Hun- 
gary, and  at  Fireyberg  in  Saxony,  and  even  at  these  localities  in 
very  small  quantity.  The  crystal  figured  is  from  the  Himmels- 
furst  mine  at  Freyberg. 


STERNBERGITE.* 


Haidinger* 

33-2  82-9 

360  32-8 

30-0— Zippe.    34'3— Berzelius. 
Sp.  Gr.  4-2— 4-25.     H.  =  1-0— 1-5. 
Primary  form  a  rhombic  octahedron  of  118^  84**  28^  and  128^  49'. 


Contains  Silver 
Iron 
Sulphur 


/on/ 118'  OO'.    Haid. 

Occurs  generally  in  implanted  crystals,  attached  to  the  matrix 
laterally  so  as  to  form  rose*like  aggregations ;  sometimes  they  are 
macled.  Cleavage  perfect  parallel  to  a.  Colour  pinchbeck-brown, 
with  an  occasion^  superficial  violet-blue  tarnish  on  the  faces/;  high 

*  In  honour  of  Count  Caspar  Sternberg  of  Prague. 

n2 
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degrees  of  metallic  lustre  on  the  broad  faces  a,  not  so  bright  on 
the  others ;  streak  black ;  flexible  in  thin  laminae  ;  and,  after  be- 
ing bent,  may  be  smoothed  down  again  with  the  nail,  like  tinfoil. 
Before  the  blowpipe  it  burns  per  se  with  a  blue  flame,  emits 
powerful  sulphureous  vapours,  and  fuses  into  a  globule,  which  is 
generally  hollow,  has  a  crystalline  surface,  and  is  covered  with 
metallic  silver.  Tliis  globule  acts  powerfully  on  the  magnet,  and 
communicates  to  fluxes  the  ordinary  colours  produced  by  iron. 
Borax  readily  removes  the  iron,  and  leaves  a  button  of  metallic 
silver.  In  the  matrass  it  loses  its  lustre,  and  becomes  dark-grey, 
and  fHable.  It  leaves  traces  on  paper  like  graphite,  which  may 
be  removed  by  caoutchouc. 

Sternbergite  occurs  with  other  ores  of  silver,  particularly  the 
red  and  brittle  silvers,  at  Joachimsthd  in  Bohemia ;  but  it  is  a  very 
rare  species. 

BRITTLE  SULPHURET  OF  SILVER. 

SprSd'Glaserz,  W.     Aittent  Antimoni^  Sulfurd  Noir,  H.     Prismatic 
Melane  Glance,  M*   Brittle  Silver  Glance,  J.  Schwarz  Gultigerz,  L. 

Frejberg. 
Contains  Silver  66*5  68'54i 

Sulphur  12-0  16-42 

Antimony  10*0  14-68 

Iron  5-0  0-00 

Copper  0-5 — Klaproth.       0-64 — Rose. 

Sp.  Gr.  5-9—6-4.    H.  =  2-0—30. 
Colour  dark  lead  or  bluish-grey,  passing  into  iron-black ;  when* 
pulverised,  dark-grey  or  brownish.    Primary  form  a  right  rhom- 
bic prism  of  lO?**  47'  and  72°  13'. 


0  on  adjoining  o 115*  3d' 

P  on  P  over  o 104  19 

dondoyerV 107  47 


\^ 


Crystals  most  frequently  macled ;  cleavage  in  the  directions 
of  o  and  P;  the  structure  sometimes  distinctly  lamellar,  but  the 
fracture  commonly  concboidal,  with  a  shining  metallic  lustre;  sofl, 
and  brittle.  Be^e  die  blowpipe  it  melts,  the  sulphur,  antimony, 
and  arsenic  fly  off,  and  there  remains  a  dark-coloured  metaUic 
globule,  which  may  be  reduced  on  continuing  the  blast>  or  add- 
ing soda.    Soluble  in  dilute  nitric  acid. 
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It  occurs  principally  in  veins  traversing  primitive  rocks,  and 
associated  with  other  ores  of  silver,  as  at  Schneeberg  and  Frey- 
berg  in  Saxony ;  Przibram  and  Ratieborzitz  in  Bohemia ;  Crem- 
nitz  and  Schemnitz  in  Hungary  ;  in  Siberia ;  and  in  Mexico.  It 
is  the  compact  and  massive  variety  of  this  species  to  which  the 
name  of  Schwarz-guUigerz  particularly  applies;  that  termed 
Weiss-gukigerz,  on  the  other  hand,  is  merely  a  mechanical  mix- 
ture  of  this  species,  galena,  and  grey  antimony.  The  richer  it 
is  in  silver,  the  nearer  it  approaches  the  brittle  sulphuret,  while, 
in  the  contrary  case,  it  resembles  compact  galena  or  antimony  ; 
evidently  therefore  it  cannot  be  considered  a  distinct  species. 


SULPHURET  OF  SILVER  AND  ANTIMONY. 

Peritomous  Antimony  Glance,   M.  ^  Schvefel-SUber  und  Antimon,  L. 
Argent  Sulfur^  Antimonif^re  et  Cupnf^re,  Levy. 

Consists  chiefly  of  antimony,  sulphur,  silver,  and  copper. 
Sp.  Gr.  5-5— 5-6.  H.  =  2-0— 2-5. 
This  rare  mineral  occurs  in  small  crystals,  sometimes  irregu- 
larly associated,  more  oflen  separate ;  externally  they  are  shin- 
ing and  splendent,  of  a  colour  approaching  to  silver- white ;  and 
deeply  striated  longitudinally;  the  striae  however  are  for  the 
most  part  only  a  series  of  planes  modifying  the  obtuse  edges  of 
the  prism,  as  in  the  following  figure.  Cleavage  perfect  parallel 
to  M ;  extremely  brittle,  yielding  readily  to  mechanical  division' 
parallel  to  the  planes  of  a  right  rhombic  prism  of  100®  and  80®, 
and  probably  also  in  other  directions.  Before  the  blowpipe  it 
emits  copious  white  vapours,  accompanied  by  a  slight  sulphure- 
ous odour,  a  small  white  bead,  apparently  of  silver,  remaining.    ^ 


M  on  M' lOO'OC 

M  or  M' on  a  or  a' 136  15 

M  on  c\  or  M'  on  c\\„UO  00 

glor  ^1'...  70  10: 

g2  or  .1.—  g2  ...  60  30 

^3  or  ^3'...  146  30 

aorclorcl' 120  12 

cl  on  cV 130    8 

c2 145  24 

cS 143  25 

c3onc3. 122  15 


It  occurs  in  the  Himmelsfurst  mine  at  Freyberg  in  Saxony, 
accompanying  sulphuret  of  silver,  blende,  carbonate  of  iron,  and 
galena ;  occasionally  also  at  Kapnik  in  Transylvania. 
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POLYBASITE. 

Kobca. 

SUver 

Mexico. 
64-29 

Freyberg. 
65-50 

Sulphur 

1704 

19  40 

Antimony 
Arsenic 

509 
3-74 

0-00 
3-30 

Copper 
Iron 

9-93 
0-06— Rose. 

3-75 

5-46— Brandes. 

Sp.Gr.  6-214.  H.  =  2-0— 3-0. 
Primary  form  a  rhomboid.  Occurs  in  tabular-shaped  six-sided 
prisms.  The  planes  of  the  prism  are  striated  parallel  to  its  base, 
and  the  terminal  faces  parallel  to  the  sides  of  an  inscribed  equi* 
lateral  triangle,  indicative  of  the  rhomboid  being  its  primary  form. 
Colour  iron-black ;  opake ;  lustre  metallic ;  streak  black ;  cleav- 
age not  observable  r  fracture  uneven ;  susceptible  of  being  cut 
with  a  knife.    From  Guarisamay  in  Mexico. 

RED  SILVER. 

Ruby  Silver.  Rhombohedral  Ruby  Blende,  M.  Rothgiiltigerz,  W. 
Argent  Antimoni^  Sulfur^,  H.  Argent  Rouge,  Br.  Bt.  Silber-blende, 
BreithaupU 

This  species  is  subdivided  into, 

1.  The  sulphuret  of  silver  and  antimony  (Argyrythrose,  JBeu-- 
dant.  Antimon  silber-blende,  Breithaupt.  Argent  rouge  anti- 
moni6,  Necker.) 

2.  The  sulphuret  of  silver  and  arsenic  (Proustite,  BmdarU, 
Arsen  silber-blende,  Breithaupt.    Argent  rouge  arsenie,  NeckerS) 

The  former  refers  to  the  dark-red  variety,  which  contains 
Andreasberg. 
Silver  58-94 

Antimony  22-84 

Sulphur  16-61— Bonsdorff. 

The  latter  to  the  light-red  variety,  of  which  the  following 
analyses  have  been  made. 
Joadiimsthal. 
Silver  64-67  Sulphuret  of  sUver        74-35 

Arsenic         15-09  Sulphuret  of  arsenic      25-00 

Sulphur         19-51  Proust. 

Antimony       0-69 — Rose. 

These  two  varieties  also  differ  considerably  in  specific  gravity, 
the  light-red  seldom  exceeding  5*4 — 5*6,  while  that  of  the  dark- 
red  amounts  to  5-8 — 5-9.  They  however  correspond  so  entirely 
in  their  crystalline  form,  and,  with  the  above  exception,  so  per- 
fect an  analogy  exists  in  all  their  physical  characters,  that  mine* 
ralogists  have  not  ventured  to  distinguish  them  farther. 
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It  occurs  crystallized  in  a  great  variety  of  forms,  also  dendritic, 
massive,  and  micaceous ;  structure  lamellar ;  mechanically  divi- 
sible into  an  obtuse  rhomboid  of  lOS^'  dff  and  71«  SO",— the  pri- 
mary form, — but  its  extreme  brittleness  renders  this  difficult. 


Primary. 


The  above  figure  represents  a  crystal  in  the  possession  of  H.  J,  Brodce, 
Esq.  This  crystal,  perhaps  one  of  the  most  complex  that  has  been  ob- 
served, tends  to  confirm  the  observation  already  annexed  to  the  rhom- 
boidal  fi|^re  accompanying  the  notice  of  calcareous  spar,  viz.  that  the  mo- 
difications to  which  the  rhomboid  is  liable  are  almost  endless.  The  planes 
h  of  the  above  figure  tend,  by  their  extension,  to  produce  a  rhomboid 
more  obtuse  than  the  primary,  the  planes^  to  acute  rhomboids :  the  planes 
dl,  2, 3, 4,  and  5,  to  the  production  of  obtuse  dodecahedrons ;  all  the  planes 
t  and  /  to  acute  dodecahedrons ;  o  o  and //to  regular  six>sided  prisms. 


P  on  F 108'' SC 

-r  —  * 172    0  eg. 

dl  or  P'  on  dl'....164  15 

rf2  or d2f 167  43 

14  or 44'.....141  60 

/3  or i3'.....163    0 

/4or /4' 158  22 

0   or t/ 126  10 

d2  on  d2. 164  50 

d2\ 132  65 

d5  ond6 156    Ocg, 

J5  ondb' 126    0 


f2  on  42' 157*' 20^ 

g. 168  10 

i3  on  13 151   16 

U  on  U 134  40 

n  on  12 178  60 

^  on  13 179    0 

t2  on  /2 148  32 

/3on  0 163  17 

U  on  U 141  20 

mon  i6 173  30 

0  on  0  or  </ 120    0 
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It  varies  by  reflected  light  from  lead-grey  to  iron-black»  by 
transmitted  light  from  brilliant  to  dark  red ;  semi-transparent  or 
opake ;  lustre  imperfect-metallic  in  dark-colowed  varieties,  ada- 
mantine in  such  as  are  light ;  streak  different  shades  of  cochineal- 
red,  according  to  the  colour ;  cross  fracture  conchoidal,  with  a 
shining  lustre ;  sectile,  yielding  readily  to  the  knife.  Before  the 
blowpipe  on  charcoal  it  first  decrepitates,  fuses,  emits  fumes  of 
sulphur  and  antimony,  and  ultimately  leaves  a  globule  of  silver. 
Soluble  without  effervescence  in  nitric  acid. 

This  very  beautiful  mineral  is  confined  to  a  small  number  of 
localities,  though  in  some  of  them  it  is  of  pretty  frequent  occur- 
rence. The  light-red  varieties,  which  exhibit  by  transmitted 
light  the  most  splendid  cochineal  hues,  are  met  with  principally 
in  the  Saxon  and  Bohemian  mining  districts  of  the  Erzgebirge, 
particularly  at  Marienberg,  Annaberg,  and  Johanngeorgenstadt, 
in  Saxony,  and  at  Joachimsthal  in  Bohemia,  usually  associated 
with  other  ores  of  silver,  galena,  blende,  pyrites,  and  arsenic ; 
while  the  dark-red  ones  occur  chiefly  with  calcareous  spar,  na- 
tive arsenic,  and  galena,  at  Andreasberg  in  the  Hartz.  Freyberg 
in  Saxony,  Schemnitz  and  Nagybanya  in  Hungary,  Guadalcanal 
in  Spain,  Kongsberg  in  Norway,  and  St  Marie  aux  Mines  in 
France,  are  also  well-known  localities  of  this  species. 

It  was  formerly  found  at  Huel  Duchy  in  Cornwall ;  and  firom 
the  produce  of  some  of  the  Mexican  mines,  vast  quantities  of  the 
precious  metal  have  been  obtained.  Red  silver,  from  its  colour, 
may  sometimes  be  mistaken  for  red  orpiment ;  but  the  yellow 
streak  of  the  latter  is  sufficiently  characteristic,  and  its  specific 
gravity  is  also  lower.  Cinnabar  volatilizes  before  the  blowpipe, 
whilst  red  silver  forms  a  metallic  globule.  As  an  ore,  it  has  been 
observed  that  the  dark  yield  a  larger  proportion  of  silver  than 
the  light  varieties,  but  both  of  them  are  highly  valuable  to  the 
smelter. 

MIARGYRITE. 

Hemi-Prismatic  Ruby-Blende,  M.     Miargyrite,  Rote. 
Combination  of  silver,  antimony,  and  sulphur,  in  proportions 
different  from  those  of  the  preceding  species. 

Braunsdorff*. 
Silver  36-40 

Antimony  39*14 

Sulphur  21-95 

Copper  1-06 

Iron  0*62— Rose. 

Sp.  Or.  5-2-^-4. 
Primary  form  an  oblique  rhombic  prism  of  93^  56',  and  86°  4^ 
and  whose  base  is  inclined  to  its  axis  at  an  angle  of  101°  6'. 
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Imperfectly  deavable  in  the  direction  of  the  larger  diagonal  of 
the  base.  Colour  iron-black;  opake,  except  when  viewed  by 
transmitted  light,  in  which  case  thin  fragments  present  a  deep 
blood-red  hue;  lustre  intermediate  between  metallic  and  ada- 
mantine ;  streak  dark  cherry-red ;  fracture  imperfect  conchoidal ; 
surfaces  of  the  crystals  deeply  striated ;  very  sectile.  Before  the 
blowpipe  alone  on  charcoal  it  fuses  wiUi  abundant  white  vapours, 
which  have  occasionally  a  slight  alliaceous  odour,  leaving  a  glo- 
bule of  silver.  It  is  soluble  in  nitric  acid,  with  an  immediate 
white  antimonial  precipitate. 

This  very  rare  mineral  used  to  be  comprised  among  the 
varieties  of  dark-red  silver,  until  distinguished  by  reason  of  its 
form,  and  described  by  Mohs.  It  occurs  with  argentiferous  ar- 
senical pjrrites,  in  one  of  the  mines  of  BraunsdorfP  near  Freyberg 
in  Saxony. 


SULPHURET  OF  SILVER  AND  COPPER. 

Arf^ent  et  Cuivre  Sulfur^,  Boumon.  Silberkupferglanz,  Stromeytr, 
Stromeyerine,  Beudant,  Argentiferous  Copper  Glance,  J.  Argenti- 
ferous Sulphuret  of  Copper,  A.    Cuivre  Sulfur^  Argentif^re,  L^, 

Sulphuret  of  copper  mixed  with  silver. 

Schlangenbtig. 
Contains  Copper  30-83 

Silver  52-87 

Sulphur  15-96 

Iron  0*34! — Stromeyer. 

Sp.  Gr.  6-25.  H.  =  30—40. 
Crystalline  form  unknown.  Occurs  compact;  colour  steel- 
grey,  with  a  metallic  lustre ;  the  surface  produced  by  fracture 
being  brilliant,  granular,  and  partially  conchoidal ;  very  brittle, 
and  readily  fusible  before  the  blowpipe,  emitting  sulphuriclacid 
fumes,  and  forming  a  grey  globule  with  a  metallic  lustre.  With 
the  fluxes  it  exhibits  the  re-action  of  copper,  and  on  the  cupola 
yields  a  large  globule  of  silver. 

It  occurs  associated  with  copper  pyrites,  calcareous  spar,  and 
hornblende,  at  Schlangenberg  near  Colivan  in  Siberia.  It  is  a 
very  rare  mineral. 


BISMUTHIC  SILVER. 

Wismutb  Silbererz,  Selh.    Bismuthic  Silver,  J.  A.    Bismuth  Sulfur^ 
Plumbo-Argentif^re,  Levy, 

Consists  of  bismuth  27'0,  lead  33*0,  silver  15*0,  iron  4*3,  cop- 
per 0*9,  sulphur  16'3 — Klaprotb.  ^ 
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'  Of  a  light  lead-grey  colour,  but  subject  to  tarnish  on  expo- 
sure. It  occurs  disseminated  or  in  amorphous  masses,  rarely 
acicular;  fracture  fine-grained  and  uneven,  with  a  glistening 
metallic  lustre ;  it  is  soft,  sectile,  and  somewhat  -brittle ;  opake. 
Before  the  blowpipe  it  fuses  readily  into  a  silver  button,  at  same 
time  covering  the  charcoal  with  an  areola  of  the  oxides  of  lead 
and  bismuth. 

It  accompanies  pyrites  and  galena  at  Schapbach  in  the  valley 
of  Kinzig,  Baden. 

SELENIURET  OF  SILVER. 

Selen-silbcr.    Seleniore  d* Argent,  BeudanU 

Gmtalns  seleniuret  of  silver  89*71,  seleniuret  of  lead  6*79 — 
Rose. 

Sp.  Gr.  8-0. 

Occurs  in  very  thin  veins  traversing  seleniuret  of  lead,  at 
Tilkerode  in  the  Hartz,  from  which  mineral  it  is  distinguished 
by  its  being  of  a  darker  hue.  Possesses  three  cleavages  perpen- 
dicular to  one  another.  Before  the  blowpipe  with  borax  and 
soda,  it  yields  a  metallic  button  of  silver  mixed  with  le^. 

SELENIURET  OF  SILVER  AND  COPPER. 

Eukairite,'  Berzeliut.    Selen  Kupfersilber,  L.    Cuivre  Seleni^  Argen^ 

tal,  H. 

Compound  of  seleniuret  of  silver  and  copper.  Copper  23*05, 
selenium  26-00,  silver  38*93,  earthy  matter  8*90,  carbonic  acid 
and  loss  3*12 — Berzelius. 

Colour  shining  lead-grey,  texture  granular;  massive;  dis- 
posed in  thin  superficial  black  metallic  films,  staining  the  cal- 
careous spar  in  which  it  is  contained.  Before  the  blowpipe  it 
exhales  a  strong  odour  of  selenium,  and  on  charcoal  fuses  readily 
into  a  grey  metallic  globule,  which  is  not  malleable.  To  borax 
or  salt  of  phosphorus  it  imparts  a  green  colour  in  the  oxidating 
fiame,  becomes  colourless  in  the  reducing  one,  and  on  hardening 
appears  opake  and  of  a  cinnabar-red  hue.  Is  soluble  in  heated 
nitric  acid,  and  when  cold  water  is  added  to  the  solution  it  forms 
a  white  precipitate. 

This  extremely  rare  mineral  was  discovered  and  analyzed  by 
Berzelius.  It  occurs  in  a  copper  mine  at  Skrickerum  in  Smaland, 
Sweden,  with  carbonate  of  lime,  serpentine,  seleniuret  of  copper, 
and  copper  pyrites. 

•  Eukairite,  from  the  Greek,  signifying  opportune  ;  in  allusion  to  its 
discovery  just  as  Berzelius  had  completed  his  examination  of  selenium. 
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IODIC  SILVER. 

lodure  d*Aigent,  Necker,    lod-Silber,  Zeonhard* 

H.  about  1*0. 

Occurs  massive,  in  thin  plates  of  a  greyish-white  or  silrer- 
white  colour,  which  change  to  lavender-blue  on  exposure  to  the 
air.  Transparent  or  translucent;  lustre  resinous,  passing  into 
adamantine ;  malleable  and  flexible  in  thin  laminse ;  streak  semi- 
metallic.  Soluble  in  heated  muriatic  add,  which  it  odknirs  red- 
dish-brown, disengaging,  afler  a  short  time,  violet-coloured  va- 
pours. Before  the  blowpipe  on  charcoal  it  instantly  melts,  and 
produces  a  smoke  which  tinges  the  flame  of  a  beautiful  violet 
hue,  globules  of  silver  at  the  same  time  appearing  on  the  char- 
coal. 

It  is  found  at  Albarradon  near  Mazapil  in  Mexico,  and  forms 
thin  veins  in  steatite. 

CARBONATE  OF  SILVER. 
Ai]gent  Carbonate,  H.    Grey  Silver  Ore,  J. 

Consists  of  silver  72*5,  carbonic  acid  12,  oxid6  of  antimony 
and  a  trace  of  copper  15-5 — Selb. 

It  is  of  a  greyish  colour,  passing  into  iron  black ;  it  occurs 
massive  and  disseminated ;  the  fracture  is  fine-grained  and  some- 
what uneven,  with  a  glistening  metallic  lustre  ;  it  is  soft,  brittle, 
and  heavy.  It  is  almost  instantaneously  reduced  before  the  blow- 
pipe ;  and  efiPervesces  with  nitrous  acid. 

This  species  was  observed  many  years  ago  by  M.  Selb  in  veins 
traversing  granite  in  a  mine  at  Altwolfach  in  the  Black  Forest, 
accompanying  native  silver,  sulphuret  of  silver,  and  barytes ;  but 
not  having  again  occurred,  its  properties  are  indistinctly  defined. 

MURIATE  OF  SILVER.       * 

Horn  Silver.  Homerz,  W.  Argent  Muriate,  H.  Bt  La  Mine  Come,  Br. 
Corneous  Silver,  J.    Hexahedral  Pearl  Kerate  M.   Chlorsilber,  Berz. 
,    Chloride  of  Silver,  A. 

Combination  of  chlorine  and  silver. 

Saxony.  Peru. 

SUver  67*75  760 

Chlorine  21-50  24-0 

Oxide  of  iron  6-00  00 

Alumina  1-75  00 

Sulphuric  acid  0-25 — Klaproth.  0-0— Klaproth. 

Sp.  Gr.  4-75.-.5-55, 
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Primary  form  the  cube.  Of  a  pearl-grey,  greenish,  or  reddish- 
blue,  but  commonly  tarnished  externally  of  a  brown  colour ;  it 
occurs  massive,  also  investing  other  substances,  and  crystallized 
in  small  cubes  and  acicular  prisms ;  feebly  translucent  or  opake, 
with  a  glistening  or  waxy  lustre ;  yields  to  the  pressure  of  the 
nail,  and  is  malleable  and  sectile ;  cleavage  none ;  fracture  con- 
choidal.  It  is  fusible  in  the  flame  of  a  candle.  Before  the  blow- 
pipe on  charcoal  it  is  reducible  to  a  metallic  globule,  emitting  at 
same  time  vapours  of  muriatic  acid ;  when  rubbed  with  a  piece 
of  moistened  zinc,  the  surface  becomes  covered  with  a  thin  film 
of  metallic  silver.    Insoluble  in  nitric  acid. 

It  occurs  in  veins  chiefly  in  primitive  rocks,  with  some  of  the 
otlier  ores  of  silver.  The  largest  masses,  and  particularly  those 
of  a  green  colour,  are  brought  firom  Peru  and  Mexico.  It  used 
to  be  found  in  considerable  quantities  in  the  Saxon  mining  dis- 
tricts of  Freyberg  and  Johanngeorgenstadt,  but  it  is  now  very 
scarce.  It  also  occurs  in  Siberia,  in  Cornwall,  and  at  Huelgoet 
in  Brittany. 

BttUermilk  Silver.  Buttermilch  silber,  W.  Earthy  corneous 
silver,  J. 

Silver  24*64,  muriatic  acid  8'28,  alumina  67'08 — Klaproth. 

This  is  considered  an  earthy  variety  of  the  above  species.  It 
is  commonly  found  massive,  and  investing  othei:  substances ;  is 
opake»  and  dull,  with  an  earthy  fracture,  and  is  sofl,  sectile,  and 
heavy. 

It  occurs  only  at  Andreasberg  in  the  Hartz,  in  veins  traversing 
transition  rocks. 

GANSEKOTHIG-ERZ.* 

An  arseniate  of  silver  and  iron. 
H.=  20— 30. 

In  irregularly  mammillated  translucent  masses  of  a  yellow  or 
pale-green  colour.  Shining,  with  white  streak,  resinous  lustre, 
and  conchoidal  fracture ;  sometimes  earthy,  and  mixed  with 
cobalt.  Before  the  blowpipe  it  emits  copious  arsenical  fumes, 
and  fuses  into  a  blackish  scoria ;  when  the  heat  is  continued,  on 
charcoal,  it  melts,  diminishes  in  bulk,  and  yields  a  button  of 
silver,  but  the  slag  contains  metallic  iron,  which  strongly  affects 
the  magnet. 

It  occurs  principally  at  the  mines  of  Clausthal  in  the  Hartz, 
where,  when  obtained  in  sufficient  quantity,  it  is  highly  prized  as 
an  ore  of  silver.  It  is  also  met  with  in  Cornwall,  and  at  Allemont 
in  Dauphine.  (Manual.) 


•  Or  goosedung-ore,  in  allusion  to  its  peculiar  colour. 
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NATIVE  COPPER. 
Octahedral  Copper,  M.  Gediegen  Kupfer,  W.    Cuivre  Natif,  H. 

Consists  of  99*8  pure  copper,  with  a  trace  of  gold  and  iron — 
John. 

Sp.  Gr.  8-5— 8-9,  H.  =  2-5— 30. 
'  Colour  reddish-yellow,  frequently  with  a  tinge  of  brown  ;  often 
tarnished  externally  blackish.  Occurs  crystallized  in  the  cube 
and  octahedron,  the  former  of  which  is  adopted  as  its  primary 
form ;  often  in  macles ;  also  capillary,  dendritic,  in  thin  plates 
filling  crevices,  and  massive  ;  no  regular  structure :  tough,  mal- 
leable, flexible,  and  sectile.  Before  the  blowpipe  it  fuses  into  a 
bead  of  apparently  pure  copper.  Soluble  in  nitric  acid,  which 
it  colours  green ;  and  in  ammonia,  to  which  it  gives  a  fine  blue 
tinge.  Isolated  and  rubbed,  it  acquires  vitreous  electricity. 
Fusible  at  2T  Wedgewood. 

1.  2.  3.  4.  5.  6. 


Fig.  1,  a  cube.  Fig.  2,  the  same,  of  which  the  sohd  angles  are  re- 
placed  by  triangular  planes,  which  in  fig.  3  are  so  greatly  enlarged  as  to 
have  become  six-sided,  reducing  the  planes  of  the  cube  to  small  quad- 
rangles.  The  triangular  planes  of  fig.  2  are  complete  m  fig.  4 ;— the  re- 
gullr  octahedron.  Fig.  5;  an  octahedron  of  which  the  edges  are  replwicd, 
forming  a  passage  of  that  solid  into  the  rhombic  dodecahedron,  fig.  6,  In 
which  the  planes  replacing  the  edges  of  fig.  6  are  complete. 


PonPorP 00*0'H. 

P  P  or  P  on  a'  or  a 125  15  — 

&  or  e 135    0  — 

c'  on  a  or  a 109  28  — 

^^  one  ore 120    0^ 


The  most  splendid  crystalline  varieties  of  native  copper  are 
those  of  Siberia,  and  the  island  of  Nalsoe  in  Faroe,  where  it  ac- 
companies  fibrous  mesotype  in  amygdaloidal  trap.  Some  very 
singular  crystallizations,  produced  by  the  elongation  of  the  simple 
individual,  occur  at  Moldawa  in  the  Bannat,  at  Chessy  m  France, 
Herrengrund  in  Hungary,  and  elsewhere.  Cornwall,  however, 
is  certainly  the  greatest  depository  of  native  copper ;  and  many  of 
the  mines  near  Redruth,  the  Consolidated  Mines,  Wheal  Duller, 
and  some  others,  afford  it  in  considerable  quantities.  Its  crys- 
tals are  rarely  regular,  their  faces  being  disproportionately  en- 
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larged,  and  they  are  generally  grouped  in  branches  formed  by 
the  union  of  these  cr^'stals  in  rows,  in  a  manner  analogous  to  the 
crystalline  structure  of  native  silver.  (MantiaL) 

SULPHURET  OF  COPPER. 

Vitreous  Copper.    Kupfer  Glanz,  W.    Cuivre  Sulfurd,  H.  Bt.    Cuivre 
Yitreux,  Br.    Copper  Glance,  J.    Prismatic  Copper  Glance,  M.<. 

Combination  of  copper  and  sulphur. 

Siberia.         Rothenburg.        Cornwall. 
Copper  78-60  76-5  84rO 

Sulphur  18-50  22-0  12-0 

Iron  2-25  0-5  4rO 

Klaproth.  Klaproth,  Chenevix. 
S^.  Gr.  6-69— 5-8.  H.  =  2-5— SO. 
Colour  lead-  or  iron-grey,  oflen  tarnished  black,  and  occasion- 
ally iridescent  Primary  form  the  cube;  occurs  crystallized 
in  regular  six-sided  prisms,  mostly  modified  on  the  terminal  edges, 
sometimes  on  the  lateral ;  and  in  acute  and  obtuse  double  six- 
sided  pyramids  with  triangular  planes ;  also  massive,  and  occa- 
sionally in  pseudomorphous  crystals ;  structure  perfectly  lamel- 
lar ;  all  the  solid  angles  of  the  prism  may  be  removed  by  the 
knife>  producing  a  double  six-sided  pyramid  with  brilliant  planes, 
the  incidence  of  an  upper  on  the  adjacent  plane  o£  the  lower 
pyramid  being  about  147®  SO'.  Fracture  ofien  condic^dal,  with 
a  vitreous  lustre ;  the  massive  varies  greatly  in  respect  of  hardness 
and  colour ;  it  is  sometimes  sectile  and  sofl.  Before  the  blow- 
pipe, on  Charcot^,  it  disengt^es  the  odour  of  sulphureous  acid  ;  in 
the  oxidating  flame  it  fuses  readily;  in  the  reducing  it  emits 
sparks;  and  when  the  sulphur  is  wholly  driven  off,  it  yields  a  bead 
of  copper.  In  ammonia  it  forms  a  blue  solution.  In  heated  nitric 
acid  the  copper  is  dissolved,  and  the  solution  assumes  a  green 
colour,  but  the  sulphur  remains. 

1.  2.  3,  4.  5.  6. 


^o 


Fig.  1,  the  most  aimpte  of  its  forms ;  a  six-sided  prism.  Fig  2,  the 
same,  of  which  the  terminal  edges  are  replaced  by  planes  tending  to  ob« 
tuse  six-sided  pyramids ;  which  are  complete  in  fig.  3,  a  fiat  six-sided 
pyramid.  Fig.  4,  a  six-sided  prism  of  which  the  terminal  edges  are 
replaced  by  planes  tending  to  acute  six-sided  pyramids ;  which  are  com- 
plete in  fig.  6.  Fig.  6  represents  a  crystal  consisting  of  portions  of  the 
planes  of  the  acute  pyramid,  &g>  6,  terminated  by  the  obtuse  pyramidal 
planes  of  fig.  3. 
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a  on  M  or  a 146<*S0' 

62orc2 137  40 

53orc3 135  30 

HoTg ^ 116  40 

<r,  «'or<r" 90  00 

poTj/ 130  00  r.^. 

ron«'or«" 120  00 

e  or  ^  on  (/ 160  00 

«  on  /  or  «"  on  f 168  34 

The  sulphuret  is  met  with  in  veins  and  beds  accompanying 
other  ores  of  copper,  and  is  highly  prized  by  the  miner.  The 
crystallized  varieties  occur  abundanUy,  and  almost  exclusively^ 
in  the  mines  of  Cornwall,  and  particularly  in  those  near  Red- 
ruth ;  while  the  more  compact  and  massive  are  found  also  in 
Siberia,  Hessia,  Saxony,  and  the  Bannat. 

The  argent  en  epis,  or  cuivre  spiciforme  of  Hauy,  from  Frank- 
enberg  in  Hessia,  is  supposed  to  be  vegetable  matter  impreg- 
nated with  black  sulphuret  of  copper. 

Vitreous  copper  is  readily  distinguished  from  either  boumon- 
ite  or  fahlerz  by  its  comportment  before  the  blowpipe,  and  the 
green  solution  it  produces  with  nitric  acid ;  and  from  red  silver 
ore  by  the  colour  of  its  streak,  which  resembles  that  of  the  mi- 
neral, while  red  silver  presents  a  fine  cochineal-red.  {Manual,') 

Variegated  Vitreous  Copper,  Cuivre  sulfur^  h^patique,  H« 
Colour  that  of  tempered  steel,  violet-blue,  greenish,  and  yellow. 
It  seems  to  arise  from  an  intimate  mixture  of  the  vitreous  and 
yellow  copper ;  both  of  which  generally  appear  distinctly  in  the 
same  specimen. 

It  occurs  in  most  of  the  mines  of  Cornwall  in  which  vitreous 
copper  is  found. 


KUPFERINDIG. 

Contains  copper  64*77,  sulphur  32*64,  lead  1*05,  iron  0*46— • 
Walchner. 

Sp.  Gr.  3*8— ^-82.    H.  about  2*0. 

Occurs  in  spheroidal  masses,  presenting  superficial  indications 
of  crystallization.  Colour  indigo-blue,  or  darker ;  opake,  with  a 
faintly  resinous  lustre,  and  a  lead-grey  shining  streak.  Sectile. 
Before  the  blowpipe  it  burns,  prior  to  becoming  red-hot,  with  a 
blue  flame,  and  melts  into  a  globule,  which  is  strongly  agitated, 
and  emits  sparks ;  finally,  it  yields  a  button  of  copper. 

It  occurs  at  Sangerhausen  in  Thuringia,  imbedded  in  grau- 
wacke,  and  is  a  rare  mineral.  {Manual) 
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BI-SULPHURET  OF  COPPER. 

Covelline,*  BeudanU    Bi-Sulphuret  of  Copper,  CovellL 

Contains  copper  66,  sulphur  32. 
In  black  or  greenish-blue  incrustations  having  the  appearance 
of  spiders'  webs,  deposited  around  the  fumaroles  of  the  crater  of 
Vesuvius,  and  supposed  to  be  derived  from  the  action  of  sul- 
phuretted hydrogen  on  the  sulphate  and  muriate  of  copper.  Is 
soluble  in  nitric  acid,  with  the  disengagement  of  nitrous  gas. 


PURPLE  COPPER. 

Buntkupfererz,  W.   Cuivre  Pyriteux  H^patique,  H.    Variegated  Cop- 
per, J.    Octahedral  Copper  Pyrites,  M. 


Kiliamey. 

Norway. 

Silesia. 

Sulphur 

23-75 

19-0 

19-0 

Copper 

61-07 

69-5 

58-0 

Iron 

14-00 

7-5 

18-0 

Silica 

0-50 

0-0 

0-0 

Oxygen 

0-00 

4-0 

5-0 

Phillips. 

Klaproth. 

Klaproth 

Sp.  Gr.  50.  H.  =  30. 
It  occurs  both  massive ^nd  crystallized;  colour  of  the  massive 
between  copper-red  and  tombac-brown  ;  in  the  crystallized,  the 
latter  colour  prevails,  with  an  iridescent  tarnish,  generally  of 
blue,  sometimes  yellow.  The  general  form  of  the  crystals  is  that 
of  the  cube,  of  which  the  solid  angles  are  replaced,  and  the  faces 
are  mostly  curvilinear ;  lustre  metallic ;  streak  pale-greyish- 
black,  and  slightly  shining ;  not  perfectly  lamellar,  but  manifest- 
ly yields  to  mechanical  division  parallel  to  the  planes  of  the  re- 
gular octahedron ;  in  other  directions  the  fracture  is  imperfect 
conchoidal ;  it  is  soft,  easily  frangible,  and  slightly  sectile.  Be- 
fore the  blowpipe  it  blackens  and  becomes  red  on  cooling,  but  at 
an  increased  temperature  it  is  fusible  into  a  globule,  which  acts 
powerfully  on  the  magnet ;  and  with  soda  is  reduced,  forming  a 
copper  bead.    Soluble  in  nitric  acid. 
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PonP 109**  30' 

Pona,  a 125  16 

a  on  a 90  00 


•  In  compliment  to  its  discoverer,  the  late  Sig.  Covelli  of  Naples. 
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Crystalline  varieties  of  buntkupfererz  are  almost  peculiar  to 
Cornwall,  ancMiat  principally  to  the  mines  of  Cook's  Kitchen, 
Tin  Crofl,  and  Dolcoath  near  Redruth,  where  it  is  associated  with 
vitreous  copper  and  yellow  copper  ore.  It  occurs  massive  and 
compact,  however,  with  green  carbonate  of  copper,  at  Arendal  in 
Norway,  in  Siberia,  Hessia,  Silesia,  and  the  Bannat ;  also  at  Ross 
Island  in  Killarney,  Ireland ;  and  in  cupriferous  shale  in  Thuringia. 


GREY  COPPER. 

Tetrahedral  Copper  Glance,  M.    Fahlerz,  W.  Br.    Cuivre  Gria,  H. 
Panabase,  BeudanU 


A  combination  of  sulphur,  copper,  iron,  silver, 

,  and  antimony 

or  arsenic ; 

1  the  proportions  of 

which,  however, 

have  not  been 

satisfactorily  ascertained. 

Fahkrz,                Gwennap,                  Tennantite, 
Freyberg.               Cornwall.                  ComwalL 

Copper 

48-0 

48-4 

45-32 

Arsenic 

140 

11-5 

11-84 

Antimony 

00 

0-0 

0-00 

Iron 

25-5 

14-2 

926 

Sulphur 

10-0 

21-8 

28-74 

Silver 

0-5 

00 

0-00 

Zinc 

00 

00 

0-00 

Silica 

0-0.  Klaproth. 

5-0  Hemming. 

0-00  Phillips. 

tArtenical  and  AnHmonial 

Grey  Copper. 

Schwarzerz, 

Clausthal. 

St  Marie  aux  Mines. 

Copper 

40-60 

40-25 

34-48 

Arsenic 

10-19 

0-75 

0-00 

Antimony 

12-46 

23-00 

28-24 

Iron 

4-66 

13-50 

2-27 

Sulphur 

26-83 

18-50 

2473 

Silver 

0-60 

0-30 

4-97 

Zinc 

3-69 

0-00 

5-55 

Silica 

0-00  Rose. 

000  Klaproth 

.       0-00  Rose. 

Sp.  Or.  4-4— 5-2 

!.     H.  =  3-0— 40. 

The  marked  diversity  in  their  chemical  composition  would 
seem  to  demand  a  separation  of  some  of  the  varieties  of  the  pre- 
sent species.  Many  of  them,  indeed,  are  readily  distinguishable 
at  first  sight;  but  there  are  others  which  present  such  inter- 
mediate stages,  as  to  render  all  attempts  at  reducing  the  difierences 
to  fixed  limits  impossible.  Of  a  steel-grey  or  iron-black  colour ; 
it  occurs  crystallized  in  the  tetrahedron,  which  is  considered  its 
primary  form  ;  also  massive  and  disseminated ;  cleavage  octahed- 
ral, imperfect ;  streak  same  colour  as  the  mineral,  sometimes  in- 
clining to  brown  ;  fracture  uneven  or  imperfect  conchoidal,  with 
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S  e'  J^ 

V\c\b' 


a  shining  or  glistening  metallic  lustre ;  brittle.  Before  tlie  blow- 
pipe  it  disengages  vapours  of  an  arsenical  or  antknonial  odour. 
With  soda,  after  considerable  roasting,  it  yields  a  grain  of  me- 
tallic copper  ;  and  with  borax  presents  the  deep-green  tinge 
characteristic  of  iron.  It  colours  nitric  acid  green ;  and  its  pow- 
der, placed  in  that  acid,  soon  becomes  grey. 

P  on  P' 70*31'H. 

P  or  P'  on  a 109  28 

—  on  J  ory 144  44  — 

on  «  or^ 126  15  — 

on/or/' 160  31  — 

•  on  h 144  44  

6  on  5  or  h 120  00  

hoxh  on  c 150  00  — . 

c  or  c  on  c 146  26  

«  on /or  e'en /'or /...1 44  44  -^ 

f'onf 109  28  — 

/on/' 146  26  — 

/or/' on  h 150  00  — . 

The  above  figure  and  measurements  are  given  on  the  authority  o( 
Hafiy. 

The  largest  known  crystals  of  Fahlerz  occur  in  some  of  the 
Cornish  mines  near  St  Austle,  generally  in  tetrahedrons,  with 
dull  rough  surfaces.  At  Andreasberg  in  the  Hartz,  Cremnitz  in 
Hungary,  Freyberg  in  Saxony,  Kapnik  in  Transylvania,  and 
Dillenburg  in  Nassau,  it  not  only  presents  more  complicated 
crystallizations,  but  a  greatly  brighter  and  more  brilliant  aspect 

Tennantite.*  This  mineral  usually  occurs  crystallized  in  the 
form  of  the  rhombic  dodecahedron,  either  perfect  or  variously 
modified  ;  also  in  the  cube  and  regular  octahedron,  of  which  the 
edges  and  angles  are  replaced ;  often  very  splendent ;  sometimes 
lead-grey,  with  but  little  lustre ;  occasionally  approaching  to 
iron-black  and  dull ;  fracture  imperfectly  lamellar  and  uneven  ; 
cleavage  parallel  to  the  planes  of  the  dodecahedron ;  primary 
form  the  octahedron,  as  is  indicated  by  occasional  striae  on  the 
planes  of  the  dodecahedral  crystals  parallel  with  their  longer  dia- 
gonal. Somewhat  harder  than  the  preceding ;  and  is  brittle. 
Its  powder  is  reddish-grey.  Before  the  blowpipe  on  charcoal, 
it  first  burns  with  a  blue  flame  and  slight  decrepitation,  emits  co- 
pious arsenical  vapours,  and  ultimately  fuses,  leaving  a  greyish- 
black  scoria,  which  affects  the  magnetic  needle.  After  ftision  it 
yields  with  soda  a  bead  of  copper.     Soluble  in  nitric  acid. 

*  In  honour  of  the  late  excellent  chemist,  Tennant. 
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Fig.  1,  the  regular  ocUhedroD^  of  w^hich  the  solid  angles  are  replaced. 
Fig.  2;  in  this  3ie  edges  also  are  replaced :  the  same  planes  appear  on 
fig.  3.  Fig.  4,  the  rhombic  dodecahedron.  Fig.  5,  the  same,  having  its 
eagres  replaced. 


P  on  P'  or  P" 109'  30' 

ftl 168  66 

*2 161  30 

a  on  a. 90  OOj 

M 144  60 

a<meoY€ 136    4 

«on«or«. 120  00 


Tennantite  is  a  variety  exclusively  Cornish.  It  usually  occurs 
in  small  but  very  splendent  crystab,  investing  other  ores  of  cop- 
per,  in  veins  which  traverse  granite  and  clay-slate,  in  the  mines 
near  Redruth  and  St  Day.  The  rhombic  dodecahedron  (fig.  4), 
the  cube  with  its  edges  replaced  (fig.  S),  and  the  octahedron 
and  dodecahedron  in  various  combinations,  are  its  most  frequent 
forms ;  but  it  has  not  been  met  with  massive.  (Manual,) 

AnHmonial  Grey  Capper.  Schwartzerz,  W.  Cuivre  gris  an- 
timoni^,  Bt.  This  mineral  rarely  occurs  crystallized ;  its  colour 
is  dark  lead-grey,  approaching  to  iron-black,  both  externally  and 
internally ;  no  appearance  of  regular  structure ;  fracture  con- 
choidal,  and  surface  glistening ;  not  very  brittle. 


Pen  PV 70*31'H. 

P  on  6  y  or  6". 144  44  — 

honhorl/oni/ , 120  00  — 


Represents  a  crystal  from  Schwatz  in  the  Tyrol,  the  principal 
locality  of  this  variety ;  it,  however,  is  also  met  with  at  Kap- 
nik  in  Transylvania,  at  Clausthal  in  the  Hartz,  and  in  Siberia ; 
frequently  imbedded  in  red  manganese. 
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Arsenical  and  Antimonial  Grey  Copper,  Occurs  in  iron-grey 
coloured  crystals,  having  a  very  brilKant  metallic  lustre,  princi- 
pally at  St  Marie  aux  Mines.  Its  essential  characters  correspond 
with  those  of  the  following  variety.  Before  the  blowpipe  it 
gives  off*  an  arsenical  odour,  and  in  nitrk;  acid  is  soluble,  with 
the  exception  of  a  precipitate  of  antimony. 

Arsenieal  Copper  Pyrites,  WJiite  Copper.  Weiss  ktipfererz,  W. 
Colour  between  silver- white  and  pale  brass-yellow,  with  a  gKs- 
tcBing  metallic  lustre,  but  soon  tarnishes  by  exposure.  It  occurs 
massive  and  disseminated;  the  fracture  fine-grained,  Uneven; 
yields  easily  to  the  knife,  and  is  brittle.  Specific  gravity  4*5. 
It  contains  40  per  cent,  copper,  the  remainder  iron,  arsenic,  and 
sulphur — Henckel.  Before  the  blowpipe  it  yields  a  white  ar- 
senical vapour,  and  melts  into  a  greyish-black  slag. 

It  accompanies  other  ores  of  copper  at  Huel  Gorland,  and 
elsewhere  in  Cornwall. 

Platiniferous  Grey  Copper,  A  grey-coloured  variet}',  agreeing 
generally  with  fahlerz  in  external  character,  consisting,  accord- 
ing to  Vauquelin,  of  copper,  lead,  antimony,  iron,  silver,  platina, 
and  sulphur  ;  was  formerly  found  at  Guadalcanal  in  Estremadura 
in  Spain,  where  it  occurs  with  ores  of  silver  and  arsenic. 


COPPER  PYRITES. 

Pyramidal  Copper  Pyrites,  M.    Kupferkies,  W.     Cuivre  Pyriteux,  H, 
Chalkopyrite,  Beudant,    Pyrite  Cuivreuse,  Br. 

Combination  of  the  sulphurets  of  copper  and  iron, 

Baygory.     Ramberg.  Furstemberg.  Cornwall. 
Copper  30-2  30-5  '^'  "^ 

Iron  32-3  330 

Sulphur         37-0  35-0 

Silica  0-5  1-5 

Guenyveau. 

Sp.  Gr.  4-1 6— 4-3.  H.  =  3-5--40. 
Colour  brass-yellow,  but  externally  subject  to  tarnish,  and  often 
iridescent ;  the  crystals  present  the  general  form  of  the  tetra- 
hedron, having  the  solid  angles  always  replaced ;  the  structure 
is  perfectly  lamellar,  affording  brilliant  surfaces  parallel  to  the 
planes  of  a  somewhat  acute  octahedron  with  a  square  base  ;  so 
that  the  tetrahedron,  as  is  shown  in  the  following  figures,  is  in 
fact  only  the  remarkable  consequence  of  an  alternate  enlarge- 
ment of  the  planes  /,  modifying  the  edges  of  the  primary  octa- 
hedron; fracture  conchoidal  and  splendent;  lustre  metallic; 
streak  greenish-black,  and  somewhat  shining ;  brittle.  It  also 
occurs  stalactitic,  botryoidal,  mammillated,  and  amorphous,  the 


34-40 

3312 

30-00 

30-47 

3000 

32-20 

3587 

36-52 

35-16 

0-27 

0-39 

000 

Rose. 

Rose. 

Phillips. 
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latter  being  often  variegated ;  the  structure  of  the  botryoidal 
is  granular;  these  are  harder  than  the  crystallized  varieties; 
brittle.  Copper  pyrites  yields  to  the  knife,  and  may  hence  be 
<iistinguished  from  iron  pyrites,  which  it  often  greatly  resembles ; 
its  colour  is  generally  ^so  of  a  deeper  yellow  than  that  of  iron 
pyrites.  It  ftises  on  charcoal  before  the  blowpipe,  emits  a  sul- 
phureous vapour,  and  melts  into  a  brittle  black  globule,  which 
finally  attracts  the  magnet ;  with  borax,  in  small  proportion,  it 
yields  a  copper  bead ;  and  with  soda,  after  the  sulphur  is  entirely 
roasted  off,  separate  globules  of  iron  and  copper  may  be  obtained. 
In  dilute  nitric  acid  it  forms  a  green  solution,  a  portion  of  sul- 
phur remaining  undissolved*  ^ 


P  on  F 102'  30' 

P  on  P"  or  P'  on  F" 125   30 

P  on  d\  or  P'  on  dV 150   50 

rf3  or d3'. 169    32 

Fon  /',  /",  or  r  /  '*^    *^ 


on/ 126 

d\  on  rf3,  or  dV  on  43'.......16e 


dl  on  dV 133''  SO' 

rfl  on/. 143  24 

d3  on  / 144  10 

rf3  on  43' Ill  40 

k    oni',..„ 149    2 

/    on /'or/" 110    0 


e  or /"'one'.. 

t  on  /*« 


.144  25 
...71  10 


This  is  the  most  abundant  variety  of  copper ;  nearly  one  third 
of  the  ore  obtained  by  metallurgical  processes  being  extracted 
from  it,  and  in  Great  Britain  yielding  more  metallic  copper 
than  all  the  other  ores  of  copper,  together.  In  Cornwall  it 
occurs  associated  with  tin,  forming  veins  in  killas,  and  accom- 
panying buntkupfererz,  galena,  grey  copper,  and  blende.  The 
great  repository  of  copper  at  Fahlun  in  Sweden  consists  of  ex- 
tensive masses  of  this  species,  which  are  surrounded  by  a  coat-* 
ing  of  serpentine,  and  imbedded  in  gneiss.  At  Rammelsberg 
near  Goslar  in  the  Hartz  it  forms  a  bed  in  grauwacke-slate, 
along  with  iron  pyrites,  galena,  blende,  and  minute  portions  of 
silver  and  gold.  Well  defined  crystals  are  found  in  tlie  Kur- 
prinz  mine  at  Freyberg  in  Saxony,  and  many  others  in  differ* 
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ent  continental  districts,  the  Bannat,  Hungary,  Thuringia,  &c. ; 
also  in  Siberia,  Japan,  and  America.    (Manual) 


SELENIURET  OF  COPPER. 

Seleniure  de  Cuirre,  Berzelius,    Cuivre  Seleni^,  H.  Berzeline,  Beuiam. 
Selen  Cuprite,  Shefard, 

Union  of  copper  and  selenium.  Copper  64,  selenium  40 — 
Berzelius. 

In  masses,  having  an  impalpable  composition,  and  of  a  silver- 
white  colour ;  streak  shining ;  lustre  metallic ;  soft,  and  admits 
of  being  smoothed  down  and  polished,  assuming  then  the  colour 
of  tin.  Isolated  and  rubbed,  it  acquires  resinous  electricity. 
Before  the  blowpipe  it  fuses  into  a  grey  globule,  which  is  slight- 
ly malleable,  emitting  at  the  same  time  powerful  fumes  of  selen- 
ium ;  in  the  open  tube  yields  selenium,  which  sublimes  in  the 
form  of  a  red  powder.  With  soda,  after  a  lengthened  roasting, 
it  affords  a  grain  of  copper.  Is  decomposed  by  nitric  acid,  and 
the  solution  deposits  metallic  copper  on  a  plate  of  iron.  The 
decomposition  which  this  substance  undergoes  from  exposure 
to  the  air  gives  it  a  black  colour ;  and  it  is  therefore  generally 
found  in  the  form  of  black  dendritic  delineations,  or  in  minute 
seams  traversing  calc^eous  spar,  at  the  copper  mine  of  Skrick- 
erum  in  Smaland,  Sweden. 


RED  OXIDE  OF  COPPER. 

Oxydulated  Copper.    Rothkupfererz,  W.    Cuivre  Oxyduld,  H.  Cuivre 
Oxid^  Rouge,  Br.    Octahedral  Copper  Ore,  M.    Zlgueline,  BaidanU 

The  protoxide  of  copper. 
Cornwall  Siberia. 

Copper  88-6  91-0 

Oxygen  11*5— Chenevix.  9*0 — Klaproth. 

Sp.  Gr.  5-6— 61.  H.  =  3-5— 40. 
The  colour  of  this  mineral  is  red  of  various  shades,  by  trans- 
mitted light  sometimes  cfimsdn-red.  It  occurs  crystallized  in 
the  form  of  the  octahedron  and  its  modifications,  which  are 
very  numerous.  The  crystals  are  externally  splendent,  occa- 
sionally iridescent ;  or  superficially  of  a  lead-grey  colour,  with 
a  metallic  lustre  ;  and  sometimes  nearly  black  and  dull.  Struc- 
ture lamellar;  cleavage  much  interrupted,  and  not  easily  ob- 
tained, parallel  to  the  faces  of  the  regular  octahedron,  which 
therefore  is  considered  its  primary  form ;  fracture  uneven, 
more  often  conchoidal,  with  a  splendent  and  somewhat  adaman- 
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tine  lustre ;  transparent  or  translucent;  yields  easily  to  the  knife; 
and  is  brittle.  Streak  several  shades  of  brownish-red,  and  shining. 
Before  the  blowpipe  it  is  reducible  on  charcoal  to  the  metallic 
state,  and  with  borax  fuses  readily  into  a  fine-green  glass*  Solu- 
ble with  effervescence  in  nitric  acid,  disengaging  nitrous  gas, 
and  colouring  the  solution  green ;  it  may  thus  be  distinguished 
from  red  silver  ore,  which  does  not  effervesce  in  nitric  acid, 
and  from  cinnabar,  which  does  not  dissolve  in  it. 

1.  2.  S.  4k  5. 


Fig.  1,  the  primarj ;  the  regakr  oetshedron.  Fi|^  8,  an  acute  riiomboid, 
arising,  as  will  be  perceiyed  by  the  dotted  lines,  firom  an  increase  of  crys- 
taUine  lamine  on  two  opposite  and  parallel  planes  of  the  octahedron,  the 
lamintt  progressively  diminishing  to  a  point  fig.  3,  an  octahedron,  of 
which  the  solid  angles  are  replaced  by  quadrangular  planes ;  these  planes 
meet  and  are  complete  in  fig.  4,  forming  the  cube.  Fig.  6,  the  cube,  hav- 
ing its  edges  and  solid  angles  replaced.  Fig.  6,  an  octahedron  whose  edges 
are  replaced  by  six-sided  planes ;  which,  in  %.  7)  are  increased ;  and  in 
fig.  8  are  complete,  forming  the  rhombic  dmlecahedron.  Fig.  9,  an 
octahedron,  of  which  each  edge  is  bevelled  by  two  jdanes.  Fig.  10,  an 
octahedron,  of  which  each  soUd  angle  is  replaced  by  four  triangular 
planes,  forming  an  obtuse  pyramia  on  each.  The  varieties  arising 
from  combinations  of  the  phmes  exhibited  in  the  above  figures  are  very 


numerousk 


P  on  F  or  P" 109^  30' 

PP'orP"ona 126  10 

h 160  42 

a  on  b 144  38 

«  on  e  or  e' .,...,.120  00 
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Particularly  translucent  varieties  of  this  species,  presenting' ntr- 
tnerous  modifications  of  the  octahedron,  occur  with  native  copper 
and  quartz  in  Huel  Gorland,  and  other  nrines  in  Cornwalh  Is0- 
kted  crystals,  sometimes  an  inch  in  d1an»eter,  are  met  with  in> 
bedded  m  Hthomarge,  at  Chessy,  near  Lyonsy  generally  coated 
or  intimately  mixed  with  tlfe  green  and  blue  carbonates ;  and 
many  splendid  specimens  are  4)rought  from  Moldawia  in  the 
Bannat,  and  Ekatherineburg  in  Siberia.  {Manual.) 

Ccppilhri/  Fed  Oxide  of  Copper.  This  differs  from  the  pre- 
ceding only  in  consisting  of  extremely  slender  transparent  or 
tpanslucent  cvystals  ;  tliey  are  chiefly  quadrangular  prisms  or 
elongated  octahedrons,  which  appt^ar  Fctkulated  or  variously 
aggregated,  sometimes  even  fibrous  or  floccuteiilr 

It  is  £i>und  in.  Qiost,  of  the  mines  of  Carirn  all  in  which  the 
crystallized  variety  occuns  ;  and  at  Hheiubreilbach  on  the  Rhine» 
where  it  f^eeeets  bright  scarlet  colours  and  a  silky  lustre. 

Ferruginous  Jted  Oscide  of  Copper^  Zkgekrz^  or  Tik  Owj  ap- 
plies to  the  earthy  varieties.  Externally  it  is  of  a  brick-red  or 
reddish-brown  eolqur;  internaUy  sometimes  of  a  dark  metallic- 
grey,  and  then  nearly  compact  and  hard ;  more  comraool^  the 
fracture  is  earthy.  Yields  to  the  knife,  sometimes  to  the  nail, 
and  is  opake.  Before  the  blowpipe  it  blackens,  but  does  not 
fuse.     Consists  of  red  pxide  of  copper  and  iron^ 

It  is  found,  but  not  plentifully,  with  the  red  oxide,  in  some 
of  the  Cornish  mines  ;^so  in  the  Bannat,  at  Camsdorf  and  SaaN 
feld  in  Thuririgia,  and  elsewhei'e.  It  is  a  valuable  ore  of  copper. 


BLACK  COPPER. 

Kupferscfcwarae,  W.    Copper  Black,  J.  and  A.    Melacomse,.  Beudan$» 
CJuivre  Oxid^  Neir. 

Contains  copper  7^*83,  and  oxygen  20*17. 

Colour  browniih-black,  or  black.  Never  occurs  crystallized^ 
rarely  massive,  mostly  disseminated  in  or  investing  other  ores 
of  copper ;  commonly  friable,  soils  the  fingers,  and  is  heavy. 
It  is  fusible  before  the  blowpipe  into  a  black  s]ag»  yielding 
globules  of  copper  in  the  reducing  flame  ;  and  is  acted  upon  by 
nitric  acid>  without  the- disengagement  of  gas^ 

It  occurs  in  most  of  the  Cornish  mines,  on  the  surface  of  and 
associated  with  the  botryoidal  varieties  of  copper  pyrites,  with 
crystallized  and  massive  red  oxide  of  copper  and  vitreous  copper^ 
and  may  not  improperly  be  considered  as  resulting  from  the  de- 
composition of  these  ores,  which  are  frequently  found  passing 
into  black  copper.  It  has  likewise  been  observed  at  Chessy 
near  Lyons,  in  Siberia,  Peru,  and  many  other  places,  but  (mly 
in  small  quantities. 
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BLUE  CARBONATE  OF  COPPER. 

Kiipferlazar,  W.    Cui^rre  Carbonate  Blea,  H.    Azure  Copper  Ore^  X 
Prismatic  Azwe  Maiachite,  M.    Azurite,  BeudmU, 

Combination  of  carbonic  acid,  copper,  and  water. 


Chessj. 

Banuat. 

Siberia. 

Deutoxide  of  copper 

69-08 

69-08 

70<> 

Carbonic  acid 

26-46 

25-72 

24rO 

Water 

5-46 

5-20 

60- 

Phillips. 

Klaproth, 

Sp.  Gr.  8-5— 3*77.  H.  =  3-0-4-0. 
Colour  azure-  or  Berlin*blue,  sometimes  with  a  tinge  of  Mack. 
It  occurs  crystallized  in  a  great  variety  of  forms ;  structure  lamel- 
lar ;  cleavage  perfect  parallel  to  the  planes  MM,  and  both  diago- 
nals of  an  oWique  rhombic  prism  of  98*"  50'  and  81^  lO',  which 
is  the  primary  form ;  the  plane  P  is  usually  striated  m  the  direc- 
tion Indicated  by  the  lines  on  the  largest  of  the  Following  figures ; 
fl-acture  conchoids^,  wkh  a  vitreous  lustre ;  translucent  or  opake, 
the  most  complex  crystals  possessing  the  greatest  degree  of  trans- 
lucency ;  yields  easily  to  the  knife* 


Primary. 
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Before  the  blowpipe  it  blackens,  decrepitates,  and  ultimately 
fuses;  with  borax  on  charcoal  it  effervesces,  and  colours  the 
flux  green.    It  is  soluble  with  effervescence  in  nitric  acid. 

It  occurs  in  the  veins  of  primitive  and  secondary  mountains, 
chiefly  with  the  green  carbonate  and  red  oxide  of  copper.  Chessy 
near  Lyons  is  the  principal  locality  of  this  beautiful  mineral ;  it 
is  there  met  with  in  considerable  abundance,  and  under  a  great 
variety  of  crystalline  form.  Very  fine  crystals  occur  in  Siberia  ; 
while  those  from  Moldawa  in  the  Bannat,  though  of  smaller  size» 
are  often  extremely  distinct.  Huel  Buller,  near  Redruth  in 
Cornwall,  has  also  afforded  some  fine  crystallized  varieties  ;  and 
at  Alston-Moor  and  Wanlockhead  small  quantities  are  occasion- 
ally met  with.  It  is  found  massive,  and  of  a  smalt-blue  colour, 
in  Cornwall ;  compact  and  earthy  in  Siberia  and  Thuringia;  and 
in  amorphous  rounded  concretions,  sometimes  of  considerable 
dimensions,  at  Chessy.  When  obtained  in  sufficient  quantity  it 
is  a  valuable  ore  of  copper. 


GREEN  CARBONATE  OF  COPPER- 

Hemi-Prismatie  Habroneme  Malachite,  M.  Green  Carbonated  Copp^^. 
Fibrous  Malachite.*    Malachit,  W.  B.    Cuivre  Carbonate  Vert,  H. 

Combination  of  carbonic  acid,  deutoxideof  cof^r,  and  water. 

Siberia.  Chessy. 

Deutoxide  of  copper         71-7  70-10  72-2 

-Carbonic  acid  20*5  21-25  18^5 

Water  7-8  8-66  9-3 

Klaproth.  Vauquelin.  Phillips. 
Sp.  Gr.  3-5-^-0.  H.  =  3-5—40. 
Colour  various  shades  of  green.  Occurs  in  slender  fibres^ 
which  son»etimes  are  fasciculated,  sometimes  stelkited;  in  the 
cavities,  however,  extremely  minute  and  transparent  crystals  may 
occasionally  be  observed,  which  in  reality  are  macles,  as  shown  by 
the  following  figures ;  of  these,  the  primary  is  a  right  oblique- 
angled  prism,  yielding  to  cleavage  readily  parallel  to  the  pkaes  P 
and  M,  with  difficuhy  parallel  to  T  ;  transparent  or  translucent, 
sometimes  only  on  the  edges;  lustre  adamantine,  inclining  to 
vitreous ;  streak  green,  rather  paler  than  the  colour ;  brittle.  Be* 
fore  the  blowpipe  it  decrepitates,  and  fuses  in  part  into  a  black 
scoria ;  with  bK)rax  it  readily  affionls  a  bead  of  copper,  and  colours 


•  Malachite,  from  the  Greek ;  Marsh  Mallow ;  the  colour  of  both  being 
green. 
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the  flux  green.    In  the  matrass  it  yields  water ;  and  is  entirely  so- 
luble in  nitric  acid. 


^ 

P.^^^ 

VL 

T 

P  on  M,  M',  or  T. WW 

M'on  M 123  36 


M  on  e  ore' 112«33' 

con  e 107  16 


T\i^  fibrous  and  mastivty  into  which  this  species  has  been  di- 
vided, is  not  a  distinction  of  any  consequence,  as  they  run  so  in- 
sensibly into  one  uiother,  that  it  is  frequently  difficult  to  ascertain 
to  whidi  of  them  a  specimen  should  be  referred.  The  crystallized 
variety  is  extremely  rare,  having  been  observed  only  in  minute 
transparent  twins,  coating  the  cavities  of  the  more  fibrous  kinds. 
Exteriorly  it  assumes  globular,  reniform,  botryoidal,  and  stalac- 
titic  shapes,  and  occurs  in  the  same  repositories  as  the  last  species. 
Splendid  specimens  of  the  fibrous  variety  are  found  in  Siberia^ 
at  Chessy  in  France,  in  the  old  mine  at  Sandlodge  in  Shetland, 
and  disseminated  in  iron  ore  at  Moldawa  in  the  Bannat.  Com- 
pact malachite  is  chiefly  known  from  Schwatz  in  the  Tyrol ;  though 
in  small  quantities,  it  also  occurs  accompanying  the  blue  car- 
bonate in  Cornwall,  Wales,  Ireland,  and  many  other  places.  The 
green  carbonate  is  a  valuable  ore  of  copper,  and,  from  its  varie- 
gated appearance,  and  the  brilliant  poli^  of  which  it  is  suscep- 
tible, is  prized  by  the  lapidary  for  ornamental  piu^poses.  Such 
varieties  as  are  suffickntly  compact  are  cut  into  vases,  snuff- 
boxes, &C. ;  and  in  St  Petersburg  it  is  formed  into  tables,  and 
other  magnificent  articles  of  luxury ;  for  this  purpose,  as  the 
malachite  rarely  occurs  in  slabs  exceeding  a  foot  square,  the 
pieces  are  united  so  as  to  render  the  concentric  lines  of  the 
stone  continuous,  and  thus  massive  tablets  of  six  or  seven  feet 
in  length  are  formed  of  apparently  one  piece  of  this  beautiful 
substance.  Some  varieties  are  used  as  pigments,  and  in  the 
preparation  of  the  sulphate  of  copper,    (manual.) 


Digitized  by  CjOOQ IC 


322 


KATITE  METALS  ANO 


Siberia. 

49^ 

40t0O 

^•37 
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17-60 
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0^ 

100 
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CHRYSOCOLLA. 

Uncleavtble  SUphyline  Malachite,  M*    Eiaenschttssig  Kupftfgron,  W* 
Cuivre  Carbonate  Tijrreux,  H-   Cbrjaocolle,  Br.    Copper  Green,  J* 
Siberia. 
Oxide  of  copper  60H) 

Silica  26-0 

Water  170 

Carbonic  acid  7*0 

Sulphate  of  lime  OiQ 

Iron  0-0    . 

Kkproth. 
Sp.  Gr.  2-0— 2-2. 
Colour  emerald-  and  pistachio-green,  passing  into  sky-blue ; 
and  inclining  to  brown  when  impure.  It  occurs  botryoidal,  stal- 
actitic,  reniform,  massive,  and  investing  other  ores  of  copper ; 
fracture  earthy  or  conehoi&l;  translucent  or  opake;  is  shining 
or  dull ;  it  varies  in  hardness  from  almost  friable  to  that  of  quartz. 
Before  the  blowpipe  on  charcoal  it  blackens  in  the  exterior  flame, 
and  reddens  in  the  reducing,  but  does  not  fuse ;  with  borax  it 
forms  a  green  glassy  globule,  and  is  partly  reduced.  If  pure,  it 
is  soluble  with  effervescence  in  nitric  acid,  and  leaves  a  residue 
of  silica* 

This  substance  differs  much  in  appearance ;  in  the  same  speci- 
men jt  sometimes- bears  at  one  etid^e  character  of  an  earthy 
decomposed  felspar,  passing  by  insensible  degrees  towards  the 
other,  into  brittle  translucent  green  chrysocolla. 

It  is  found  in  veins  in  primitive  and  secondary  mountains,  with 
other  ores  of  copper,  as  in  Cornwall ;  at  Somerville  in  New 
Jersey  ;  at  Falkenstep  and  Scbwatz  ip  the  Tyi»ol  in  limestone  ; 
in  the  Bannat,  Hungary,  Siberia,  and  Mexico. 


blOPTASE.* 

Bhombohedral  Emerald  Malachite,  M.      Emerald  Copper.   Achirite.-f 
Kiipferschmaragd,  W.     Cuivre  Dioptase,  H.  Bt. 

Combination  of  oxide  of  copper,  silica,  and  water. 


Oxide  of  copper 

550 

45-45 

48-89 

Silica 

330 

43-18 

36-60 

Water 

120 

U-36 

12-29 

Protoxide  of  iron 

00 

0-00 

200 

. 

Lowitz. 

Vauquelin. 

Hess. 

Sp.  Gr. 

3-2     3-4. 

H.  =  50. 

From  the  Greek,  in  allusion  to  the  possibility  of  seeing — by  trans- 
mitted  light— the  natural  joints. 

f  Achirite — from  Achir  Maimed,  the  name  of  the  merchant  by  whom 
it  was  first  introduced  into  Europe. 
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Colour  fine  emerald-green ;  it  occurs  in  crystals,  having  the 
general  form  of  elongated  rhombic  dodecahedrons;  structure 
lamelicHT ;  cleavage  perfect  parallel  to  the  planes  of  its  primary 
crystal,  an  obtuse  rhdmboid  of  126*'  17' and  53**  43';  fracture 
flat  oonchoidal ;  transkicent ;  with  a  shining  lustre ;  scratches 
glass  feebly ;  and  is  brittle.  Before  the  blowpipe  in  the  ma- 
trass yiekis  water  and  blackens ;  on  charcoal  becomes  black  in 
the  oxidating  flame,  and  red  in  the  reducing,  but  does  not  melt; 
it  fuses  however  with  glass  of  borax,  imparting  to  the  globule  a 
green  tinge,  and  is  intimately  reduced.  Insoluble  in  nitric  acid, 
even  yfk^  heated,  but  is  dissolved  without  effervescence  in 
muriatic. 


Primary. 


.  53*^  43' 


Poti  P'drF') 
primary      j"  •♦•••• 

^OB^ 0&  33 

(/QliOOTO^ 120     4 

g  on  0,  or^  on  (/  ...133    o 


It  occurs  in  the  Kirghese  stef^s  i^Siberia^  disposed  on  quartz, 
and  always  crystallized  in  well-defined  elongated  dodecahedrons, 
or  in  modifications  thereof. 


SULPHATE  OF  COPPER. 

Blue  Vitriol.     Cyanose,  Beudant,     Tetarto-Prismatic  Vitriol  Salt,  M. 
Vitriol  Bleu.     Cuivre  Sulfate,  H.     Kupfer  Vitriol,  W. 

Hydrous  sulphate  of  copper. 


Mexico* 

Oxide  of  copper 

31-80 

32-13 

66-2 

Sulphuric  acid 

3214 

31-57 

16-6 

Water 

36-06 

36-30 

17-2 

Berzelius. 

Berthier. 

Sp.  Gr.  2  213.     H.  =  2-5. 

Colour  deep  sky-blue,  sometimes  passing  into  bluish-green. 
Occurs  massive,  stalactitic,  and  pulverulent ;  lustre  vitreous ;  trans- 
lucent ;  cleavage  imperfect ;  fracture  conchoidal ;  taste  nauseous, 
and  metallic.  When  artificially  prepared,  it  crystallizes.  It  is 
readily  soluble  in  water,  and  affords  a  blue  solution,  a  polished 
surface  of  iron  dipped  into  which  becomes  coated  with  a  film 
of  metallic  copper. 
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PonM ^...100»32' 

T  on  E. 128  27 

M  on  T. 149    2 


The  above  figure  refers  to  the  artificial  crystals,  for  in  its'natu- 
ral  state  the  sulj^ate  of  copper  has  not  yet  occurred  distinctly 
crystallized.  It  owes  its  existence  principally  to  the  decomposi- 
tion of  copper  pyrites,  and  is  found  dissolved  in  water  issuing 
from  mines,  from  which  it  deposits  itself  spontaneously.  Its  prin- 
cipal localities  are  the  Rammelsberg  mine  near  Goslar  in  the 
Hartz,  Fahlun  in  Sweden,  Neusohl  in  Hungary,  Pary*s  mine  in 
Anglesea,  Cornwall,  and  Wicklow.  Before  being  used  in  the 
arts  it  requires  purification,  and  is  tl)en  employed  in  printing  cot- 
ton and  linen,  dyeing,  &c. 


BROCHANTITE.* 

Combination  of  sulphuric  acid,  oxide  of  copper,  and  water. 

Oxide  of  copper  66*93 

Sulphuric  acid  17-43  . 

Water  11-91 

Oxide  of  lead  1*04 

Oxide  of  tin  3*14 — Magnus. 

Sp.  Gr.  3'78— 3-87.     H.  =  3-5—40. 
Primary  form  a  right  rhomboidal  prism  of  117**  and  63**. 


0  on  0  contiguous 

M  on  M  over  the  terminal) 

edge  between  o  and  o     f'" 
don  d  over  P II7    0 


.160*30' 
.114  20 


•  In  honour  of  Mong.  Brochant,  the  well-known  French  mineralogist. 
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'  Traces  of  cleavage  parallel  to  M.  Brochantite  occurs  in  small 
well-defined  transparent  crystals  of  an  emerald-green  colour^  and 
having  a  vitreous  lustre.  Is  soluble  in  acidsy  but  does  not  dis- 
solve in  water.  Before  the  blowpipe  in  the  matrass  it  yields 
water,  exhaling  the  odour  of  sulphureous  acid ;  on  charcoal  per 
se  it  is  reduced  into  a  non-malleable  grain  of  copper ;  and  with 
soda  fuses  into  a  metallic  globule. 

This  mineral  occurs  associated  with  malachite  and  native  cop* 
per  at  Ekatherineburg  in  Siberia.     It  was  described  by  Levy. 

The  Konigine  of  Levy,  or  Kcmigite  of  Beudant,  is  generally 
supposed  to  be  nearly  allied  to  Brochantite.  Its  primary  form 
is  a  rhomboidal  prism  of  about  105^  and  75^.  It  cleaves  with 
facility  parallel  to  the  base  of  the  prism.  Hardness  between 
2-0  and  3*0 ;  colour  emerald-  or  blackish-green ;  transparent.  It 
occurs  at  Werchoturi  in  Siberia. 


KUPFERSAMMTERZ. 

Velvet  Blue  Copper,  J.    Cuivre  Velout^,  Levy, 

A  compound  of  oxide  of  copper,  sulphuric  acid,  silica,  and 
zinc — Brooke. 

It  consists  of  short  delicate  fibres  of  a  smalt-blue  colour,  fre- 
quently grouped  in  spherical  globules,  which  are  produced  by 
the  divergement  of  the  capillary  crystals  from  a  centre.  Trans- 
lucent ;  lustre  pearly.  When  dissolved  in  nitric  acid,  a  skeleton 
remains,  which  is  not  soluble  in  any  acid. 

It  occurs  principally  at  Moldawa  in  the  Bannat,  coating  the 
cavities  of  an  earthy  oxide  of  iron ;  but,  from  its  extreme  rarity, 
its  characters  have  not  been  satisfactorily  ascertained. 


MURIATE  OF  COPPER, 

Prismatoldal  Habroneme  Malachite,  M.   Atacamite.  Salzkupfererz,  W. 
Salzsaures  Kupfer,  L.    Cuivre  Muriate,  H.  Bt. 


Oxide  of  copper 
Muriatic  acid 

reru. 
70-5 

76-5 

nui. 

730 

11-4, 

10-6 

101 

Water 

18-1 

12-7 

16-9 

Proust. 

Proust. 

Klaprotli. 

Sp.  Gr.  40--4I-3.     H.  =  30—3  5. 
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Colour  various  shades  of  green  ;  by  transmitted  light,  some- 
times of  an  emerald-green.  It  occurs  in  minute  crystals,  of  which 
the  primary  form  is  a  right  rhombic  prism  of  about  100®  and 
SO*'  by  the  common  goniometer,  on  the  planes  M  M'  produced 
by  cleavage,*  which  however  have  never  been  observed,  al- 
though represented  in  the  following  figure,  to  show  their  posi- 
tion. In  some  of  the  crystals  the  planes  a2,  a2',  and  c,  c/,  of 
the  following  figure,  prevail  to  the  exclusion  of  the  rest,  con- 
verting them  into  the  octahedron  with  a  rectangular  base.  The 
faces  produced  by  cleavage  parallel  to  the  plane  P  are  very 
brilliant  and  easily  obtained ;  those  parallel  to  M  and  M^  are 
less  so.  It  is  translucent  or  nearly  transparent,  soft,  and  brittle. 
Streak  apple-green;  lustre  vitreous.  It  tinges  the  flame  of 
the  blowpipe  bright  green  and  blue,  muriatic  acid  arises  in 
vapours,  and  a  bead  of  copper  remains  on  the  charcoal.  Is 
soluble  without  effervescence  in  nitric  acid,  and  communicates 
instantaneously  to  ammonia  a  fine  blue  colour. 


isni 


az 


M  on  M 100*"  00'  ? 

P  onal 142  40 

a2 123  25 

c 127  12 

e UO  20 

a2  on  a'2 112  45 


a2  on  e 110°  30' 

e 143  25 

c  on  & 107  10 

d 159  00 

e 137  40 

^  on  e ,.127    7 


It  is  found  at  Remolinos  in  Chili  on  brown  iron-stone,  some- 
times with  ruby  copper  and  carbonate  of  copper ;  in  Peru  with 
some  of  the  ores  of  silver ;  and  in  the  form  of  green  sand  in  the 
river  Lipas,  in  the  Atacama  desert  (whence  Atacamite)^  which 
separates  Chili  from  Peru.  It  also  occurs  in  the  iron  mines  of 
Schwartzenberg  in  Saxony ;  and  on  the  lavas  of  Vesuvius,  where 
it  is  probably  formed  by  the  union  of  muriatic  acid  and  carbonate 
of  copper,  both  of  which  are  well  known  to  be  deposited  by  sub- 
limation at  that  volcano. 


•  According  to  Mohs  and  Beudant,  the  angles  of  this  prism  are  1 12" 
45'  and  67°  15'. 
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PHOSPHATE  OF  COPPER. 

Phospliorltupftrerz,  "W.  Cuivre  Phosphate,  H.  Br.  Bt.  Di-prismatic 
(Mire  Malachite,  M.  Octaedrisobe*  Phenphoraaurer  Kupter,  Leonhard, 
Phosphorku]ifer  von  Libelhen,  Haid.  libethenite,  N.  Aph^r^se,  Bend. 

Combination  of  ptiosphoric  aciJj  oxitle  of  copper,  and  water* 
Piiosplionc acid  28' 7, oxide orcopper63"9j  water  7^4 — Berthier. 

Sp*  Gr.  3-6— 3-8- 
It  occurs  crystalllzedj  and  in  radiated  masses ;  extemallj'  the 
crystals  are  greenish  or  blacki.4li-greenj  approaching  nearly  to 
blackj  aod  are  congiderahly  splendent^  but  their  surfaces  are  un- 
even, and  not  adapted  to  ihe  use  of  the  reflective  goniometer  ; 
translucent  on  the  edges,  or  opake ;  by  transmitted  light  their 
fragruents  aro  oIive-green>  occasionally  with  a  tinge  of  yellow ; 
lustre  resinous ;  streak  dark  olive-green.  When  radiated,  the 
colour  is  bluish-green  and  black  intermixed,  tlie  eKterior  being 
often  nearly  black.  The  crystals  are  fiequenily  prismatic,  but 
occasionally  the  prism  \^  so  sliort  as  to  reduce  them  to  tlie gen- 
eral figure  of  an  octahedron.  They  possess  a  distinct  cleavage 
parallel  to  the  plane  P  of  the  following  figure ;  less  perfect  cleav- 
ages may  also  be  obtained  parallel  to  the  edges  x  x,  thus  redu- 
cing the  crystals  to  a  right  rhombic  prtsm  of  about  110°  and  70°, 
which  may  be  considered  as  the  primary  form.  On  charcoal  it 
fuses  into  a  brownish  globule,  which  by  the  continued  action  of 
the  blowpipe  acquires  a  reddish-grey  metallic  lustre;  in  the 
centre  is  a  small  bead  of  metallic  copper.  With  borax  and  sale 
of  phosphorus  it  presents  in  the  oxidating  flame  a  green  glass, 
which  becomes,  in  the  reducing,  colourless  while  hot,  and  of  a 
cinnabar-  or  ruby-red  when  cold.  Soluble  without  efferves- 
cence in  nitric  acid^  to  which,  as  well  as  toammoniai  it  imparts  a 
sky-blue  colour. 


Primary. 


c  on  c 121*  15' 

e 149  10 


M  on  Mor  j;  on  a:...  110° GO'?  eg. 

Pone 126   10 

a  on  a' \ 95    15 

It  is  found  in  quartzose  cavities  associated  with  copper  pyrites 
at  Libethen  near  Neusohl  in  Hungary;  also  in  small  quan- 
tity in  Cornwall,  both  crystallized  and  fibrous,  in  Gunnis  Lake 
mine,  on  the  banks  of  the  Tamar. 
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HYDROUS  PHOSPHATE  OF  COPPER. 

Prismatic  Habroneme*  Malachite,  M.  Pseudomalachit,  Hcmt.  Phosphor- 
kupfer  von  RhelDbreitbach,  Haid,  Hydrous  Phosphate  of  Copper,  A. 
Ypoleime,  BeudanU ' 

Combination  of  phosphoric  acid,  oxide  of  copper,  and  water, 
in  different  proportions  from  the  preceding. 

Analysis  by  the  Rev.  F.  Lunn,  confirmed  by  M.  Arfwedson. 

Phosphoric  acid  21-687 

Oxide  of  copper  62-847 

Water  15-454 

Sp.  Gr.  4-2— 4-3.    H.  =  5-0. 

It  occurs  both  massive  and  crystallized.  The  colour  of  the 
massive  approaches  to  emerald- green,  striated  with  black  or 
blackish-green ;  and  it  appears  to  consist  of  minute  crystals  often 
diverging  or  radiated.  The  more  determinate  crystals  are  gene- 
rally dull  and  of  a  blackish-green  colour  externally,  sometimes 
black  and  splendent ;  by  transmitted  light  they  are  emerald- 
green  ;  translucent  generally  on  the  edges  only,  and  possessing 
a  vitreous  or  adamantine  lustre.  Streak  a  little  paler  than  the 
colour.  By  exposure  to  red  heat  in  a  close  crucible,  it  becomes 
dark  olive*green,  and  the  powder  increases  considerably  in  bulk. 
Before  the  blowpipe  on  charcoal  it  fuses  into  a  reddish-black 
slag,  and  by  the  addition  of  carbonate  of  soda  is  reduced  to  a 
bead  of  pure  copper.  Soluble  without  effervescence  in  nitric 
acid,  particularly  if  heated.  Primary  form  an  oblique  rhombic 
prism  of  14P  &  and  38^  5&. 


PonP 117' 49' 

/on/. 141    4 


The  hydrous  phosphate  of  copper  is  found  at  Rheinbreitbach 
near  Bonn  on  the  Rhine,  in  veins  traversing  grauwacke-slate,  and 
accompanied  by  quartz  and  ores  of  copper.  It  generally  pre- 
sents itself  either  aggregated  in  extremely  minute  individuals, 
or  mammillated  and  compact — its  crystalline  form  therefore  is 
not  easily  determined. 

•  From  ajSfflV,  delicate^  and  nf^t^  the  thread  or  fibre. 
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ARSENIATE  OF  COPPER. 

There  are  several  varieties  of  arseniate  of  copper,  which  do 
not  materially  differ  in  their  chemical  characters,  although  readily 
distinguishable  by  external  form. 


1.  Octahedral  Arseniate. 

Prismatic  Lirocone  Malachite,  M.  liroconite,  BeudanL  Linsenerz,  W. 
Cuivre  Arseniate  Primitif,  H.  linsen  Kupfer,  Haui.  licnticuUr  Cop- 
per Ore,  J.    Lenticular  Arseniate  of  Copper,  A. 

Combination  of  arsenic  acid,  oxide  of  copper,  and  water. 

ComwalL 
Oxide  of  copper  49-0  Sd-lO 

Arsenic  acid  14*0  20-79 

Water  35-0  22-24 

Alumina  (H)         '  8-03 

Oxide  of  iron  0-0  3-41 

Phosphoric  acid  0-0  3*61 

Silica  0*0  Chenevix.    4*04  Wachtmeister. 

Sp.  Gr.  2-88—2-92.  H.  =  2-0—2-5. 
Colour  sky-blue,  smalt-blue,  and  occasionally  deep  grass-  or 
verdigris-green ;  translucent ;  cleavage  imperfect  parallel  to  all 
the  planes  of  a^at  octahedron ;  streak  corresponding  to  the  colour, 
but  paler ;  in  the  matrass  it  jrields  much  water.  Before  the  blow- 
pipe on  charcoal,  fuses  imperfectly,  emits  arsenical  fumes,  and  ia 
converted  into  a  black  friable  scoria ;  and  by  subsequent  fusion 
with  borax  affords  a  bead  of  copper.  Solutde  without  efferves- 
cence in  nitric  acid.  Crystallized  in  obtuse  rectangular  four- 
sided  prisms,  whose  faces  are  inclined  at  angles  of  60^  40^  and 
72°  22'. 


P    onF 60^0' 

M  on  M' 72  22 

P    on/' 179  22 

M  onPor)         ,oq  oq 

M'onP     / ^^^ 

I     an  1 178  10 


It  occurs  in  veins  passing  through  the  adjoining  mines  of  Huel 
Muttrell,  Huel  Gorland,  and  Huel  Unity  in  Cornwall,  associated 
with  the  following  varieties;  also  with  red  oxide  of  copper,  cop- 
per-pyrites, arseniate  of  iron,  and  the  martial  arseniate  of  copper. 
It  is  likewise  met  with  at  Herrengrund  in  Hungary  in  minute 
crystals* 
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2.  Bhomboidal  Arseniate. 

Rhombohedral  Euclore  Mica,  M.  Hexahedral  Arseniate,  Bournoit. 
Cuivre  Arseniate  Lamfelliforme,  H.  Piismatio  Copper  Mica^  J. 
Kupferglimmer,  W.  and  L.    Cjpromica,  Necker, 

Combination  of  arsenic  acid,  oxide  of  copper,  and  water.      ; 
Oxide  of  copper  89-0  58'0 

Arsenic  acid  43*0  21*0 

Water  170— Vauquelin.     21^0— Chenevix. 

Sp.  Gr- 2-5— 2-6.  H.  =  20. . 
Colour  emertUI- or  grass-green.  In  six-sided  tabular  crystals, 
of  which  the  lateral  phines  are  tpapezimns,  imcHning  alternately 
in  contrary  diKrectloiUr,  being  aeetions  oi  an.^Qute.i^Qi)[^Qid  of 
about  110^  30^  and  69«  SO' ;  and  it  yields  to  cleavage  parallel  to 
all  the  planes  of  tiie  rbombold,  but  with  perfect  ease  and  bril- 
liancy only  at  Hght  angles  to  its  #xis,  t,€.  parallel  to  tne.t^ular 
l^nes  a  ;  these  tables  are  ofiten  applied  to  each  othqr  laterally, 
forming  rosettes,  wliich  may  be  separated  into  laming  like  mica. 
Streak  rather  paler  than  the  colour^  Lustre  pearly  parallel  to  a, 
vitreous  parallel  to  P.  Transparent  or  translucent.  Before  the 
blowpipe  it  diecrepitates>  emits  arsenical  fumes,  and  passes  first 
into  a  spongy  scoria,  after  which  it  melts  into  a  black  slightly 
vitreous  globule;  with  borax  it  affords  ia  greeq^lass,  which 
includes  grains  of  metallic  copper.    Soluble  in  nitric  acid. 

The  doited  lines  in  the  first  of  the  following  %ures  exbihKi  th«  por- 
tion of  the  tabular  crystal  in  the  primary  rbomboia*    . 

Primary. 


P  on  P'orP''....H0''30' 

FonP" 69  12 

P  on« 108  40 

P'orF'ona 128  18 

a  onmormf 124  42 

6  on^or  V 179  35 


This  species  is  as  yet  peculiar  to  the  mining  districts  of  Corn- 
wall :  it  occurs  accompanyirig  the  preceding  in  the  mines  near 
Redruth  ;  also  at  Gunnis  Lake  on  the  banks  of  the  Tamar* 
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3.  Oblique  Prismatic  Arseniate. 

Biatomous  Habroneme  Mtlachite,  M.  Axotomous  Habroneme  Mala- 
chite, Haid,  Radiated  Acicular  Olivenile,  J.  Strahlerz,  A.  Cuivre 
Arseivat^  en  Prisme  Rhomboidal  Oblique,  Levy.    Aphan^se,  Necker. 

Combination  of  arsenic  acid,  oxide  of  copfittiv  and  water. 

Cornwall. 
Oxide  of  copper  54*0 

Arsenic  add  '    80»0 

Water  ia*a--Ctyeiie¥i9C. 

Sp.  Or.  4'l--4f28.  H.  =  d^5-^a 
Externally  bluish-blaclc  passing  into  deep  blacky  with  a  thin- 
hig  lustre ;  internally  greenidh-bhie<  Occurs,  though  rarely,  in 
ei^tremely minute  oblique  rhombic  prtaans,  whose  lateral  planes 
meet  alternately  at  angles  of  about  ^56^  .and  1^^,  and  of  wbaoli 
the  oblique  terminial  plane  declines  from  one  acute  angle  to  the 
dther ;  they  are  frequently  ^ijscioalated  hi  a  someiwhat  radiating 
position,  so  that  only  the  terminal  planes  of  the  followhig  figures 
are  distinctly  visible ;  it  also  occurs  in  curved  lamellar  concre* 
tions.  The  minute  crystals  areofleft  transparent  and  of  a  beau- 
tiful blue  or  greenish-bhie  colour  by  transmitted  tight;  the 
larger  crystals  are  sometimes  black  and  opake^  but,  on  being 
scratched  by  the  knife,  appear  intemeliy  of  a  bhue^colour.  Streak 
verdigris* green.  Befi>re  the  Uowppe  in  tji^  matrasa  yields 
water ;  on  charcoal  emits  arsenical  vapours/ and  fuses  into  a 
bead,  which  on  cooling  crystallizes  in  small  rhombic  plates  of  a 
brown  colour. 


Primary. 


M  on  M' 56*  (K 

P  on  M  or  M'. 96    0 

a\ .126     0 

cl 80  30 

c2 90  30 

/   on/. 62  30 


The  dotted  lines  on  the  primary  show  that  from  the  replacement  of 
its  acute  angles  arise  the  planes  c\  of  the  second  figure. 

This  species  is  only  known  in  Cornwall,  where  it  accompanies 
the  preceding  and  other  ores  of  malachite.  The  crystals  pre- 
sent a  very  dark-blue  colour  and  brilliant  lustre,  but  are  rarely 
recognisal^e,  being  aggregated  in  diverging  groups^  or  disposed 
in  extremely  minute  individuals  in  the  cavities  o^  quartZv 
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4.  Right  Prismatic  Arseniatb. 

Prismatic  Olive  Malachite,  M.  Cuivre  Arseniatb  Octaedre  Aigu,  H. 
Acicular  Olivenite,  J.  Acicular  Arseniate  of  Copper,  A.  Oliven- 
erz,  W.    Olivenkupfer,  Hau*.    OUvenit,  L.  Beudant. 

CoiubinatioD  of  arsenic  acid,  and  oxide  of  copper. 


Wood  Arseniate, 

Oxide  of  copper       60'0 

50^2 

56-63        500 

Arsenic  acid              39*7 

45-00 

36-71         29-0 

Water                         0-0 

3-50 

3-50        210 

Phosphoric  acid          0-0 

0-00 

3-36        00-0 

Cbenevix. 

Klaproth. 

Kobell.  Chenevix. 

Sp.  Gr.  i'g—i-e. 

H.  =  3-0— 3-5. 

Colour  olive-green,  pistachio-green,  and  blackish-green,  pass- 
ing into  liver-brown  and  wood-brown ;  the  fibrous  variety  siskin- 
green.  Occurs  in  prisnmtic  crystals,  which  are  divisible  parallel 
to  the  planes  of  a  right  rhombic  prism  of  about  1  \QP  50^  and  69^ 
lO'  (M  M').  Streak  olive-green  or  brown.  Lustre  between 
vitreous  and  resinous.  Fracture  conchoidal  and  uneven.  Some- 
times however  the  f^anes  c  c  prevail  to  the  exclusion  of  P,  and 
the  prism  is  then  so  short  as  to  give  it  the  general  form  of  an 
octahedron  with  a  rectangular  base ;  the  face  a  is  extremely 
rare ;  the  crystals  are  usually  attached  to  the  matrix  at  M  M^ 
It  also  occurs  capillary.  Before  the  blowpipe,  yields  no  water 
in  the  matrass ;  on  charcoal  emits  an  arsenical  odour,  fuses  with 
a  kind  of  deflagration,  and  is  reduced^  forming  a  white  metallic 
globule,  which  during  cooling  becomes  covered  with  a  red  coat- 
ing.   Is  soluble  in  nitric  acid,  and  colours  ammonia  blue. 


Primary. 


MonM' IIC^SO' 

P  on  M  or  M ...  90  00 
MorMona 132    7 

^<^"^  1 92  30 

overP  / 


Capillary  or  Amiantiform  Arseniate.  This  variety  presents 
the  same  colours,  and  occurs  in  minute  crystals,  occasionally  ex- 
hibiting the  planes  c,  c  of  the  preceding  figure;  generally  they 
are  indeterminate,  the  capillary  prisms  being  distinct  for  a  part 
of  their  length,  and  terminated  by  extremely  minute  fibres  of  a 
greenish-white  colour  and  silky  lustre. 

HcBmaiitic  or  Wood  Arseniate.  Cuivre  arseniate  mamelonn^ 
fibreux,  H.  It  occurs  of  various  shades  of  brown,  green,  and 
yellow,  often  whitish  or  yellowish ;  and  is  found  investing  some 
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of  the  preceding  varieties,  also  mammillated ;  the  structure  is 
finely  and  divergingly  fibrous,  generally  with  a  silky  lustre.  It 
sometimes  possesses  considerable  hardness  ;  frequently  adheres 
to  the  fingers.  Before  the  blowpipe  it  yields  a  hard  black  cel- 
lular scoria. 

This  species  occurs  in  Huel  Gorland,  and  Huel  Unity  near 
St  Day ;  also  in  Tin  Croft  mine  near  Redruth,  and  elsewhere  in 
Cornwall.  It  has  likewise  been  observed  at  Alston  Moor  in 
Cumberland,  but  not  in  such  splendid  specimens  as  in  Corn- 
wall. 


EUCHROITE.* 

Prismatic  Emerald  Malachite,  M.    Euchroite,  BreUhaupt. 

Combination  of  arsenic  acid>  oxide  of  copper,  and  water. 

Libethen. 
Contains  Oxide  of  copper  47*85 

Arsenic  acia  SS'02 

Water  18-80— Turner. 

Sp.  Gr.  3-38— 841.  H.  =  8-5— 4-0. 
Primary  form  a  right  rhombic  prism  of  117*  W;  cleavage 
indistinct;  fracture  uneven ;  colour  bright  emerald-green;  trans- 
parent or  translucent,  with  vitreous  lustre,  and  considerable 
double  refraction.  Streak  pale  apple-green.  In  the  matrass  it 
yields  water,  changes  its  colour,  and  becomes  friable.  When 
heated  upon  charcoal  to  a  certain  point,  it  is  reduced  in  an  in- 
stant with  a  kind  of  deflagration,  leaving  a  globule  of  malleable 
copper,  with  white  metallic  particles  disposed  through  it,  which 
are  crystallized  on  continuing  the  blast.  It  dissolves  readily  in 
nitric  acid  without  effervescence. 


M 


M 


I  k 


nonnoverP 87**2' 

MonM 117  20 


This  beautiful  mineral  occurs  in  crystals  of  considerable  di- 
mensions at  Libethen  in  Hungary  in  quartzose  mica-slate.  It 
is  very  rare. 


From  Evxi«t»  (pulcher  color). 
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KUPFERSCHAUM.* 

Prismatic  Euclore  Mica,  M.    Zinc  Hydrate  Cuprifere,  Z>iy.    Kupfer- 
schaum,  W. 

Oxide  of  copper  43-88,  arsenic  acid  25*01,  water  17^46,  car- 
bonate of  lime  (probably  matrix)  13*65 — Kobell. 
Sp.  Gr.  30— 3-2.     H.  =  10— 1-5, 

Primary  form  a  right  rhombic  prism.  Occurs  in  rhoraboidal 
plates,  which  present  perfect  cleavage  parallel  to  the  faces  of 
the  rhomb  ;  generally  in  small  aggregated  and  diverging  fibrous 
groups  of  a  pale  apple-green  or  verdigris-green  colour,  inclining 
to  sky-blue,  and  translucent;  lustre  pearly  on  tlie  faccti  of  the 
rhomb;  streak  same  as  the  colour,  but  paler;  thin  kmin^e  are 
flexible.  Entirely  soluble  in  heated  acitis*  Before  the  blowpipe 
fuses  readily  in  the  platina  forceps  into  a  blebby  copper-red 
coloured  scoria;  upon  charcoal,  it  intumesceSi  disengages  an  alli- 
aceous odour,  and  melts  into  a  green  scoria,  containing  iiumeroui 
grains  of  metallic  copper ;  with  borax  it  readily  forms  a  green 
limpid  glass,  and  with  soda  is  reduced. 

Is  found  disposed  in  the  cavities  of  calamine,  associated  with 
barytes,  calc-spar,  or  quartz,  in  the  Bannat,  at  Libethen  in  Hun- 
gary, Nerzschinsk  in  Siberia,  Schwatz  in  the  Tyrol,  Saalfeld  in 
Thuringia,  and  at  Matlock  in  Derbyshire. 


ERINITE-t 
Bystoniic  Habroneme  Malachite,  M. 

Oxide  of  copper  59*44,  arsenic  acid  33*78,  alumina  1*77, 
water  5*01 — Turner. 

Sp.  Gr.  40— 4-1.     H.  =  4*5— 5-0. 

Form  unknown  ;  cleavage  indistinct.  In  maramillated  crystal- 
line groups,  consisting  of  concentric  coats  with  rough  surfaces, 
and  exhibiting  a  fibrpus  structure.  Colour  brilliant  emerald- 
green,  slightly  inclining  to  grass-green;  streak  the  same,  but 
a  little  paler;  lustre  none;  faintly  translucent  on  the  edges; 
fracture  uneven,  or  imperfect  conchoidal. 

This  species  was  distinguished  by  Haidinger;  it  occurs, 
though  not  abundantly,  with  arseniate  of  copper,  in  the  County 
Limerick. 

*  The  cupriferous  calamine  of  Mr  Phillips's  last  edition, — it  having 
been  considered  by  Brooke  as  a  combination  of  the  hydrate  of  zinc  and 
copper. 

t  Krinite,  in  reference  to  ita  locality,  as  well  as  to  its  characteristic 
emerald-green  colour. 
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SCORODITE.* 

Cuprous  Arseniate  of  Iron,  Boumotu     Cuivre  Arseniat^  Fenrifere,  H. 
Martial  Arseniate  of  Copper,  J.  and  A.    Prismatic  Fluor  Haloide,  M. 

Combination  of  arsenic  acid,  protoxide  of  iron,  oxide  of  copper, 

and  water. 

Cornwall. 

Oxide  of  copper  22-5 

Arsenic  acid  33*5 

Protoxide  of  iron  27-5 

Water  200 

Matrix  3-0— Chenevix. 

Sp.  Gr.  a-1— 3*2.  H.==3-5_40. 
Colour  pale  leek-green  or  liver-brow q.  Occurs  in  transpar- 
ent  or  translucent  prismatic  crystals,  terminated  by  four-sided 
pyramid*?;  primary  form  a  right  rhombic  prism  of  120°  10'  and 
59<>  50',  by  measurements  taken  with  the  reflective  goniometer 
from  natural  planes  5  cleavage  imperfect  parallel  to  the  planes  M, 
M  of  the  prism,  and  to  its  lesser  diagonal ;  they  are  not  often 
single,  and  usually  are  small,  and  grouped  in  a  globular  form  ; 
lustre  of  the  crystal  adamantine  j  streiik  pale  greenish-grey  or 
white-  Before  the  blow^pipe  on  charcoal  it  emits  abundant  fumes 
of  arsenic,  and  fuses  in  the  reducing  flame  into  a  reddish-brown 
magnetic  scoria.  With  the  fluxes  it  exhibits  the  bottle-green 
colour  characteristic  of  iron ;  and  is  soluble  in  nitric  and  mu- 
riatic acid. 


Mon  M...... 120'' 10' 

Monil 141    5 

Mor  M  on/. 149  55 

d\  ondV 103     5 


The  brown-coloured  variety  of  this  species  occurs  at  Schwartz- 
enberg  in  Saxony;  while  the  fine  leek  green  crystals  are  found 
in  certain  of  the  Cornish  mines,  coaling  cavities  of  ferruginous 
quartz.  Beautiful  specimens  have  been  brought  from  Brazil, 
and  occasionally  also  from  Loling,  near  Huttenberg  in  Carin- 
thia. 

•  From  the  Greek,  in  allusion  to  its  emitting  an  alliaceous  odour  un- 
der the  blowpipe. 
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NATIVE  GOLD. 
Hexahedral  Gold,  M.    Gediegen  Gold,  W.    Or  Natif,  H.  Br.  Bt 

Commonly  alloyed  with  copper,  silver,  and  iron,  in  minute 
proportions. 

Sp.  Gr.  17—19.    H.  =  2-5— 30. 

Native  gold  is  bright  yellow  of  various  shades.  It  occurs 
crystallized  in  the  cube  and  regular  octahedron  and  several  of 
their  varieties,  but  does  not  possess  a  lamellar  structure ;  the 
cube  has  been  adopted  as  the  primary  form,  as  being  the  most 
simple.  It  is  also  found  capillary,  ramified,  and  in  grains ;  oc- 
casionally in  masses  weighing  several  pounds.  Soft,  inelastic, 
flexible,  and  malleable.  Fusible  at  32^  Wed^ewood;  but  is 
soluble  only  in  nitro-muriatic  add.  By  friction  it  acquires 
resinous  electricity. 

1.  2.  3.  4.  5.  6. 


Fig.  1,  the  cube.  Fig.  2,  the  same,  of  which  the  solid  angles  are  re- 
placed by  planes ;  which  are  complete  in  fig.  3,  forming  the  regular  octa- 
hedron. Fig.  4,  an  octohedron,  with  its  edges  repEujed  by  six-sided 
planes ;  which  are  complete  in  ^.  6,  the  rhombic  dodecahedron.  Fig.  6, 
an  octahedron,  whose  solid  angles  are  replaced  by  four  triangular  planes, 
forming  on  each  an  obtuse  quadrangular  pyramid. 


P  on  P'  or  P" 90*  OCH. 

P,  F,  or  P"  on  a J25  15—. 

e 136  00  —  ' 

flonfl'ora" 109  28 

honb 146  26  — 

tf  on  ^^  or  «" 120  00 


It  is  found  in  veins  or  beds  in  primitive  mountains,  in  nodules, 
plates,  and  small  crystals,  coating  the  cavities  or  interspersed 
through  the  mass. 

It  occurs  in  granite  in  Salzburg,  and  at  La  Gardette  in  France ; 
in  gneiss  and  mica-slate  in  Mexico  and  the  Tyrol;  in  hornblende 
rock  at  Edelfors  in  Sweden ;  and  at  Schlangenberg  in  Siberia. 
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But  gold  is  more  common  in  alluvial  deposits,  and  in  the 
sands  of  rivers,  whither  it  has  been  conveyed  from  the  de- 
composition of  the  rocks  in  which  it  originally  existed.  This 
is  particularly  the  case  at  Matto-Grosso,  Villa  Rica,  and  other 
places  in  Brazil,  Mexico,  and  Peru,  where  it  is  sometimes  met 
with  in  masses  of  several  pounds  weight.  In  Siberia,  too,  it 
occurs  in  a  similar  alluvium  or  sand,  in  the  country  eastward 
of  the  Ural  Mountains,  where  masses  of  eight,  ten,  or  sixteen 
pounds  have  occasionally  been  discovered.  In  Transylvania  a 
considerable  quantity  of  gold  is  obtained  from  stream  works,  as 
at  Ohiapian  near  Hermanstadt.  In  the  Wicklow  Mountains 
of  Ireland,  and  at  Leadhills  in  Scotland,  it  occurs  in  alluvial 
soil ;  and  in  many  districts  of  Germany  it  appears  under  simi- 
lar circumstances.  The  mines  of  Hungary  and  Transylvania, 
Cremnitz,  Schemnitz,  Posing,  Botza,  Magurka,  Nagyag,  Offen- 
banya,  and  Boitza,  are  all  worked  for  this  metal,  and  occasion- 
ally afford  the  most  splendid  specimens ;  and  in  Saltzburg,  and 
thence  along  the  chain  of  the  Alps  as  far  as  La  Gardette  near 
Allemont  in  France,  there  are  numerous  other  establishments  of 
a  similar  description.  The  Russian  and  Siberian  mines  have  of 
late  years  afforded  considerable  quantities  of  gold ;  and  to  the 
United  States  it  promises  to  be  a  product  of  some  importance. 
(^Manual,) 

Gold  is  frequently  combined  with  other  metalliferous  minerals, 
in  various  proportions ;  particularly  native  tellurium,  and  occa- 
sionally iron  pyrites,  which  thence  are  termed  auriferous. 

Argentiferous  Gold.    Ekctrum,   Is  distinguished  by  its  silver- 
white  colour,  although,  as  all  gold  contains  a  proportion  of  silver, 
no  definite  separation  can  be  made  between  this  variety  and  the 
above. 
Contains  Gold  64  74'41 

Silver  36— Klaproth.  2312— Rose. 

Sp.  Gr.  14-0— 170. 
Before  the  blowpipe  it  fuses  into  a  more  or  less  pale-yellow 
globule.     It  occurs  at  Schlangenberg  in  Siberia  in  tabular  crys- 
tals and  imperfect  cubes ;  also  at  Kongsberg  in  Norway ;  in  Tran- 
sylvania ;  and  in  other  mining  districts. 

Beudant  considers  that  not  less  than  88,100  marks  of  gold 
are  annually  produced  from  the  different  quarters  of  the  globe, 
of  which  South  America  alone  supplies  70,000,  Africa  7000,  Si- 
beria 3000,  Hungary  and  Transylvania  5100,  &c.  Its  uses  are 
well  known;  it  is  the  most  ductile  and  flexible  of  all  metals,  and 
is  at  the  same  time  very  soft.  The  electric  shock  converts  it 
into  a  purple  oxide.  Its  colour  when  melted  is  bluish-green, 
the  same  as  is  exhibited  by  light  transmitted  through  gold  leaf. 
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NATIVE  PLATINA  * 

Gediegen  Platin,  W.     Platine  Natif  Ferrif^re,  H.    Hexahedral  Pla- 

tiua,  M. 

Is  never  met  with  pure,  being  alloyed  with  about  20  per  cent, 
of  other  substances,  particularly  iron ;  also  rhodium,  iridium, 
osmium,  and  palladium, — four  metals  which  were  unknown  till 
discovered  in  platina. 

Ural,  Columbia, 

Small  grains,  Itorge  grain*, 

Platina  78-94!  84-30 

Rhodium  0-86  3-40 

Palladium  0-28  1-06 

Iridium  4-97  1-46 

Osmium  1-96  103 

Iron  11-04  5-31 

Copper  0*70 — Berzelius.      0*74 — Berzelius. 

Sp.  Gr.  16-0— 20-0,  H.  =  4-0— 4-5. 
Colour  perfect  steel-grey.  Primary  form  the  cube.  Occurs 
in  irregular  masses  or  grains,  rarely  exhibiting  traces  of  crys- 
tallization; cleavage  none;  lustre  metallic;  streak  unchanged 
and  shining ;  ductile,  and  malleable.  It  requires  a  much  higher 
degree  of  heat  than  can  be  produced  by  the  common  blowpipe, 
to  cause  fusion ;  but  at  the  oxy-hydrogen  flame  it  melts  like 
lead.  It  slightly  affects  the  magnet,  in  proportion  to  the  amount 
of  iron  which  it  contains  ;  and  is  soluble  only  in  nitro-muriatic 
acid. 

The  original  repositories  of  native  platina  are  not  known,  it 
having  hitherto  been  found  only  in  pebbles  and  grains,  asso- 
ciated with  zircon  and  other  gems,  gold,  and  magnetic  iron,  in 
certain  alluvial  deposits.  It  has  principally  been  obtained  from 
the  provinces  of  Choco  and  Barbacoas  in  South  America ;  also 
from  Matto-Grosso  in  Brazil;  St  Domingo;  and  Siberia.  Lat- 
terly platina  has  occurred  in  such  abundance  at  Joetsk  in  the 
Perm  government  of  Siberia,  that  the  Russians  have  converted 
it  into  a  medium  of  exchange,  by  coining  it  into  ducats  often 
roubles. 

The  refractory  properties  of  this  metal,  its  freedom  from  rust 
or  tarnish,  and  its  not  being  acted  upon  by  most  chemical  re- 
agents, render  it  extremely  valuable  in  the  constniction  of  phi- 
losophical and  chemical  apparatus.  It  is  used  also  for  covering 
other  metals,  for  painting  on  porcelain,  &c. 

*  From  a  Spanish  word  signifying  silver ;  in  allusion  doubtless  to  the 
colour  of  platina. 
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NATIVE  PALLADIUM* 

Octahedral  Palladium,  Haidingen 

It  consists  of  palladium,  alloyed  by  minute  portions  of  platina 
and  iridium. 

Sp.  Gr.  1 1-5— 12-5.     H.  above  4.-5. 

Primary  form  the  octahedron.  Occurs  in  grains  apparently 
composed  of  diverging  fibres;  in  other  respects  these  grains 
diifer  little  in  external  character  from  those  of  platina,  amongst 
which  they  are  found.  Cleavage  none ;  lustre  metallic ;  colour 
steel-grey  ;  ductile,  and  very  malleable.  Yields  a  red  solution 
with  nitric  acid;  and  is  soluble  in  muriatic,  but  not  in  sul- 
phuric acid,  unless  heated.  Before  the  blowpipe  per  se  it  is  in- 
fusible, but  on  the  addition  of  sulphur  it  melts  with  ease  ;  and 
when  the  heat  is  continued  the  sulphur  is  deposited,  and  a  glo- 
bule of  malleable  palladium  remains.  Isolated  and  rubbed,  it 
acquires  resinous  electricity. 

It  is  found  intermixed  with  native  platina  in  Brazil  and  Si- 
beria ;  and,  except  that  its  texture  appears  more  fibrous,  it  bears 
much  resemblance  to  that  substance. 

NATIVE  IRIDIUM. 

Breiihaupt, 
Sp.  Gr.  23'55.    In  minute  grains,  occasionally  accompanying 
platina>atNische-Tagilsk  in  Siberia. 

ALLOY  OF  IRIDIUMf  AND  OSMIUM. 

WoUaston, 
Iridosmine,  Necker,    Rhombohedral  Iridium,  M.     Iridium  Osmi^  H. 
Berzelius  maintains  that  there  are  three  different  combina- 
tions of  iridium  and  osmium,  in  which  1  atom  of  the  former  is 
united  with  1,  3,  and  4  atoms  of  the  latter. 

Iridium  72-9  46-77 

Osmium  24-5  49-34 

Rhodium  00  3-15 

Iron  2*6 — Thomson.  0-74 — Berzelius. 

Sp.  Gr.  18-23— 19-5.     H.  above  4-5. 
Primary  form  the  rhomb.     This  natural  alloy  is  rarely  found 
crystallized  ;  generally  in  small,  irregular,  and  flattened  grains, 
which  have  a  shining  metallic  lustre,  but  are  of  a  somewhat 
paler  steel-grey  colour  than  native  platina,  and  are  harder  and 


•  Palladium  ;  from  the  planet  Pallas. 

•\  Iridium  ;  Iris,  a  rainbow  ;  its  solutions  are  variegated. 
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heavier ;  tliey  possess  a  lamellar  structure  parallel  to  the  termi- 
nal planes  of  the  crystals,  and  are  brittle.  Is  not  soluble  in 
nitro- muriatic  or  any  other  acid ;  and  is  infusible  before  the 
blowpipe,  both  alone  and  with  fluxes.  Fused  with  nitre^  it 
emits  a  peculiar  chlorine-like  odour,  and  becomes  black;  but  re- 
covers its  original  colour  and  lustre  by  heating  on  charcoal. 


P  on  M  or  M'...90»  C 

M  onM' 120    0 

Ponrl 124  42 

e2 114  67 


Bournon. 


It  occurs  along  with  platina,  in  the  province  of  Choco  in 
South  America,  and  in  the  Ural  Mountains  of  Siberia. 


NATIVE  TELLURIUM.* 

Hexahedral  Tellurium,  J.    Gediegen  Sylvan,  W.    Gedi^en  Tellur, 
Haus.    Tellure  Natif  Auro-Ferrif^re,  H. 

Tellurium  92*55,  iron  7-20,  gold  0-25— Klaproth. 
Sp.  Gr.  6-1— 6-2.     H.  =  20— 2-5. 

Colour  tin- white,  passing  into  lead-grey ;  with  a  shining  metal- 
lic lustre.  Primary  form  the  rhomb ;  secondary,  an  hexagonal 
prism,  with  the  terminal  edges  replaced  by  single  planes  ;  cleav- 
age parallel  to  the  faces  of  the  primary,  but,  from  the  minute- 
ness of  the  crystal,  indistinct.     Easily  frangible. 

It  also  occurs  in  crystalline  grains,  either  aggregated,  solitary, 
or  disseminated  ;  yields  to  the  knife,  and  is  brittle.  Exposed  to 
the  blowpipe,  it  melts  readily,  bums  with  a  greenish  flame,  and 
is  almost  entirely  volatilized  in  a  dense  white  vapour ;  it  at  the 
same  time  emits  a  pungent  odour  like  that  of  horse-radish, 
which,  however,  is  derived  from  a  minute  proportion  of  selen- 
ium in  combination.     Is  soluble  in  muriatic  acid. 


<gm^ 


a  on  a' 120^00' 

fl'on  c'orc" 147  36 


It  has  only  been  found  in  the  mine  of  Maria  Loretto,  at  Face- 
bay  near  Zalathna  in  Transylvania,  where  it  occurs  in  veins  in 
sandstone,  with  iron  pyrites  and  quartz.     It  is  a  scarce  mineral. 


From  the  Latiii,  Tellus,  the  earth. 
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GRxiPHIC  TELLURIUM. 

Graphic  Gold.  Schrifkerz,  W.  Tellure  Natif  Auro-Argentif^re,  H. 
Silvanite,  Necker,  Sylvane  Graphique,  BrockanU  Prismatic  Anti- 
mony Glance,  M. 

Union  of  tellurium^  gold,  and  silver. 


Tellurium 

60-0 

61-35 

520 

Gold 

3O0 

28-36 

240 

Silver 

100 

10-29 

11-3 

Lead 

00 

0-00 

1-5 

Klaproth. 

Klaproth. 

Berzelius. 

Berzelius  also  remarked  small  proportions  of  copper,  iron,  an- 
timony, sulphur,  and  arsenic. 

Sp.  Gr.  5-7.  H.  =  1-5—20. 
Of  a  steel-grey  colour,  approaching  to  tin- white,  and  is  gener- 
ally splendent,  but  sometimes  slightly  tarnished  externally. 
Primary  a  right  rhombic  prism;  the  crystals  are  commonly 
modified  on  the  edges  and  angles,  are  extremely  indistinct,  and 
generally  minute.  Cleavage  perfect  parallel  to  M ;  fracture  un- 
even ;  yields  easily  to  the  knife,  and  is  brittle.  Before  the 
blowpipe  it  fuses  into  a  dark-grey  metallic  globule,  covers  the 
charcoal  with  white  fumes,  which  at  the  reducing  flame  disap- 
pear, and,  after  a  continued  blast,  is  converted  into  a  brilliant 
and  malleable  bead.     Soluble  in  nitric  acid. 

P  onMor/....  90*00' 

MonM' 107  44 

P  onal .141  30 

a2 129  12 

clorcr...l6l  40 

I c2  — c2'...136  42 

c3  — c3'...132  45 

Mon^ 126    8 

/on/* 90    0 

The  German  name  of  shrifterz  was  applied  to  this  species  by 
Werner,  in  allusion  to  the  peculiar  disposition  of  its  crystals, 
which  are  frequently  arranged  in  rows  more  or  less  resembling 
graphic  delineations.  Several  different  crystalline  forms  have 
been  noticed,  but  the  individuals  being  small,  and  in  this  man- 
ner disseminated  and  engaged,  they  have  not  yet  been  satisfac- 
torily described.  It  occurs  accompanying  gold  in  narrow  veins» 
which  traverse  porphpy,  at  Offenbanya  in  Transylvania ;  also 
at  Nagyag  in  the  same  country.  Its  large  proportion  of  gold 
renders  this  a  highly  valuable  ore.   {Manual.) 
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YELLOW  TELLURIUM. 

Weiss  Sylvanerz,  W.    Weiss  Tullur.    Gelberz,  L.   MuUerine,  NeckeT' 
Tellure  Aurif^re  and  Plombif^re,  H. 

Union  of  tellurium,  gold,  and  lead. 
Tellurium         44-75 
Gold  26-75 

Lead  19-50 

Silver  8-50 

Sulphur  0-50— Klaproth. 

Sp.  Gr.  8-9— 10-67.  Soft. 
Silver- white,  passing  into  brass-yellow.  Primary  a  right  rhom- 
bic prism  of  105®  SO',  and  74°  30'.  Occurs  in  small  but  well-de- 
fined crystals ;  possesses  a  bright  metallic  lustre ;  and  is  some- 
what sectile.  Before  the  blowpipe  it  covers  the  charcoal  with 
oxide  of  lead,  melts  into  a  white  metallic  globule,  and  emits  a 
pungent  odour.  Soluble  in  nitric  acid,  leaving  a  yellow  metal- 
lic residue. 


Primary.  ^ 


MonM 105^*30' 

P  cm  M  or/...  90  00 

Mon/. 142  30 

h 127  30 

a  on  /. 161  30 

c  on  h 126  65 

a 123  30{ 

This  very  rare  mineral  occurs  at  Nagyag  in  Transylvania,  in 
irregular  veins  in  porphyry,  with  gold,  native  arsenic,  sulphuret 
of  manganese,  and  black  tellurium  ;  also  in  the  Altai  Mountains, 
Siberia. 


BLACK  TELLURIUM. 

Naf^yagererz,  W.  Tellure  Natif  Auro-Plombif^re,  H.  Pyramidal 
Tellurium  Glance,  M.  Blattertellur,  Haus,  Foliated  Tellurium,  A. 
Telluro-Galene,  NecJcer,    Elasmose,  Beudant, 

Combination  of  tellurium,  lead,  gold,  and  sulphur. 


Nagyag. 

Nagyag. 

Nagyag. 

Tellurium 

32-2 

26-40 

130 

Lead 

540 

4600 

63-1 

Gold 

90 

7-50 

6-7 

Silver 

0-5 

000 

00 

Copper 

1-3 

100 

1-0 

Sulphur 

3-0 

2-50 

11-7 

Antimony 

0-0 

0-00 

4-5 

Klaproth. 

Brandes. 

Berthier. 

Sp. 

Gr.  70—7-2. 

H.=  l-0- 

.1'5. 
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Colour  between  iron-black  and  dark  lead-grey ;  is  found  crys- 
tallized in  small  and  nearly  tabular  crystals,  of  which  the  primary 
form  is  a  right  square  prism ;  cleavage  perfect  parallel  with  P  ; 
lustre  metallic ;  yields  easily  to  the  knife,  is  sectile,  and  in  thin 
laminae  highly  flexible,  though  not  elastic  On  paper  it  leaves 
slightly  black  traces ;  and,  when  isolated  and  rubbed,  acquires 
resinous  electricity.  Before  the  blowpipe  it  melts,  emitting  a 
dense  vapour,  which  partiy  concretes  on  the  charcoal  in  the  form 
of  reddish-brown  powder ;  and  yields  a  malleable  metallic  globule. 
With  borax  it  affords  a  bead  of  gold  containing  a  littie  silver  ; 
and  in  nitro-muriatic  acid  is  soluble  without  much  difficulty, 
leaving  a  white  residue. 
*     Primary. 

Mo'^^^'l     90'00'c.^. 
X  on  a? J  *• 

a/  on  X  or  a?  ...136  00  — 

Pon  a 118  35 

P  on  c  orcf 110  00  eg. 

Occurs  in  foliated  masses  and  crystalline  plates,  associated 
with  gold,  blende,  and  red  manganese,  at  Nagyag  in  Translyva- 
nia,  and  accompanying  antimony  ores  at  Offenbanya  in  the  same 
country. 

NATIVE  ANTIMONY. 

Gediegen  Spiesglas,  W.    Antimoine  Natif,  H.  Br.  Bt.     Rhombohedral 

Antimony,  M.- 

Contains  about  98  per  cent,  of  antimony,  with  minute  propor- 
tions of  silver,  iron,  arsenic,  &c. 

Sp.  Gr.  6-5— 6-8.     H.  =  3-0— 3-5. 

Of  a  tin- white  colour,  but  by  exposure  becomes  tarnished  yel- 
low. In  nature  it  occurs  reniform  and  amprphous,  and  in  distinct- 
ly lamellar  concretions,  but  has  not  been  observed  crystallized. 
The  crystals,  however,  produced  by  fusion  are  readily  recognised, 
and,  being  the  identical  substance,  may  be  assumed  as  the  same. 
The  primary  form  of  these  is  an  obtuse  rhomboid  of  117°  15' and 
62*^  45'.  It  possesses  a  highly  perfect  cleavage,  with  a  splendent 
metallic  lustre,  parallel  to  o,  and  another,  though  with  a  minor 
degree  of  lustre,  parallel  to  P. 


PonP 117"  15' 
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Isolated  and  rubbed,  it  acquires  resinous  electricity.  It  yields 
to  the  knife,  is  somewhat  sectile,  and  easily  frangible.  Before 
the  blowpipe  it  fuses  readily,  and,  by  continuing  the  heat,  may 
be  entirely  volatih'zed  in  the  form  of  a  grey  vapour ;  but  if  the 
fused  mass  be  allowed  to  cool  slowly,  it  becomes  covered  with 
brilliant  white  acicular  crystals.  When  alloyed  with  a  small  pro- 
portion of  arsenic,  the  vapour  has  the  odour  of  garlic.  Is  solu* 
ble  in  nitric  acid,  leaving  a  whitish  deposit. 

It  occurs  in  veins  traversing  gneiss  in  Dauphin^,  with  the 
ores  of  antimony  and  cobalt ;  at  Andreasberg  in  the  Hartz  ;  at 
AUemont  near  Grenoble  in  France ;  at  Sahlberg  in  Sweden,  in 
reniform  masses  disseminated  in  calcareous  spar ;  also  in  Mexico; 
and  in  Connecticut  with  sulphuret  of  antimony.  An  arsenical 
variety  is  found  at  Allemont.  It  is  frequently  associated  with 
antimonial  silver,  from  which  it  may  be  distinguished  by  its  com- 
portment before  the  blowpipe ;  and  is  generally  accompanied  by 
antimonial  ochre,  which  appears  to  be  produced  by  its  decompo- 
sition. From  its  property  of  hardening  the  softer  metals,  anti- 
mony is  employed  as  an  alloy,  particularly  with  lead  and  tin  ; 
and  in  several  pharmaceutical  preparations. 


BERTHIERITE.* 

HaUinger, 


Contains  Antimony 

520 

Sulphur 

30-3 

Iron 

16-0 

Zinc 

0-3— Berthier. 

Does  not  occur  crystallized,  but  is  found  in  masses  confused- 
ly lamellar,  or  composed  of  indistinct  elongated  prisms ;  cleavage 
parallel  to  the  axis  of  the  prism ;  colour  dark  steel-grey,  inclin- 
ing to  pinchbeck-brown  ;  lustre  metallic.  It  fuses  readily  before 
the  blowpipe,  emits  vapours  of  antimony,  and  forms  a  black  slag 
which  a(5ts  on  the  magnet.  With  fluxes  it  presents  the  indica- 
tions of  iron.  It  is  soluble  quickly  in  muriatic  acid,  with  disen- 
gagement of  sulphuretted  hydrogen. 

This  species  is  found  at  Chazellcs  in  Auvergne,  associated 
with  quartz,  calcareous  spar,  and  iron  pyrites ;  when  fused  it 
yields  antimony  of  such  inferior  quality  that  it  is  useless  as  an  ore. 

*  Named  bj  Haidinger  in  compliment  to  its  discoverer,  Professor 
Berthier  of  Paris. 
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SULPHURET  OF  ANTIMONY. 

Prismatoidal  Antimony  Glance,  M.  Antimoine  Gris,  Brochant  Stii- 
bine,  Beudant.  Grey  Antimony.  Grau  Spiesglaserz,  W.  Antimoine 
Sulfure,  H. 

Combination  of  sulphur  and  antimony. 

Antimony  73-77  75-0  74-0 

Sulphur  26-23  25-0  260 

Thomson.  Proust.  Bergmann. 
Sp.  Gr.  4-3— 4-6.  H.  =  20. 
The  massive  presents  a  long  columnar  composition  ;  and  the 
fibrous  variety  occasionally  exhibits  a  plumose,  woolly,  or  felt- 
like appearance :  this  last  is  the  federerz  of  German  mineralo- 
gists— ^the  antimoine  sulfure  capillaire  of  Haiiy.  Colour  light 
lead-grey,  sometimes  dull  externally,  oflen  iridescent.  Primary 
form  a  right  rhombic  prism  of  about  88*»  SO'  and  9P  SO'.  It  oc- 
curs massive,  disseminated,  and  crystallized  in  rhombic  prisms, 
variously  modified  and  terminated ;  the  crystals  are  sometimes 
closely  aggregated  laterally;  it  yields  readily  to  cleavage  at 
right  angles  to  the  plane  h  of  the  following  figure,  with  brilliant 
surfaces.  Brittle ;  yielding  to  the  pressure  of  the  nail ;  soils 
paper  black  when  rubbed  on  it ;  and  emits  on  fiiction  a  sulphur- 
eous odour.  In  the  flame  of  a  candle  it  melts,  even  when  in 
considerable  masses ;  before  the  blowpipe  it  is  absorbed  by  the 
charcoal,  and  gives  off  at  the  same  time  a  sulphureous  odour  and 
white  fumes. 


M'on  M aSMC 

M'  on  f^  or  M  on  t2 145  30 

M'or  Mon^ 134  20 

M'on  V  or  M  on  t 171  40 

M'  on  g 173  00 

e^  on^ 108  dO 

h  on  €^2  or  e2 125  30 

i'ori 161  30 


It  occurs  principally  in  veins,  which  in  some  places,  as  at 
Wolfsthal  in  Hungary,  are  almost  entirely  composed  of  grey  an- 
timony. Felsobanya,  Schemnitz,  and  Cremnitz  in  Hungary,  are, 
however,  the  most  celebrated  localities  of  this  species ;  being 
frequently  found  in  these  mines  in  distinct  diverging  prisms 
several  inches  in  length,  associated  with  and  penetrating  crys- 
tals of  barytes  and  other  minerals.  It  occurs  also  fibrous  and 
laminated  in  Dumfriesshire;  massive  in  Cornwall;  and  com- 
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pact  particularly  at  Magurka  in  Hungary.  The  federerz  is  al- 
most peculiar  to  Freybergand  Braunsdorf  in  Saxony,  and  Stol- 
Derg  in  the  Hartz. 

This  is  the  principal  ore  of  antimony  employed  for  commer- 
cial purposes,  and  it  is  prepared  by  simple  fusion.  It  is  used  in 
the  formation  of  several  alloys,  in  the  fabrication  of  types,  and 
in  medicine. 


JAMESONITE.* 

Azotomous  Antimony  Glance,  M.    Jamesonite,  Haidinger, 

Cornwall. 
Contains  Antimony  34-40  34-90 

Lead  40-75  38-71 

Iron  2-30  2-65 

Sulphur  22-15— Rose  22-53— Rose, 

and  a  little  zinc  and  copper. 
Sp.  Gr.  5-5— 5-8.  H.z=2-0— 2-5. 
Primary  form  a  right  rhombic  prism,  whose  lateral  faces  are 
inclined  to  one  another'atangles  of  101°  20^  and  78°  40';  cleav- 
age perfect  perpendicular  to  the  axis  of  the  prism,  less  so  pa- 
rallel to  it ;  colour  steel-grey ;  lustre  metallic  >  streak  unchanged ; 
sectile. 

Jamesonite,  like  the  preceding  species,  occurs  both  in  aci- 
cular  diverging  crystals,  and  in  fibrous  masses  of  considerable 
dimensions.  Its  perfect  cleavage  perpendicular  to  the  axis  of 
the  prism  is  sufficiently  characteristic.  It  occurs  principally  in 
Cornwall,  associated  Vith  quartz,  and  minute  crystals  of  bour- 
nonite ;  occasionally  also  in  Siberia ;  and  disseminated  in  calca- 
reous spar  in  Hungary. 


PLAG10NITE.t 

Rose. 

Combination  of  antimony  37-94,  lead  40*52,  and  sulphur  21-53. 
Occurs  crystallized  in  oblique  four-sided  prisms,  occupying  the 
drusy  cavities  of  the  matrix  at  Wolfsberg  in  the  Hartz,    Berze- 
lius  doubts  this  combination,  although  it  appears  to  be  extremely 
similar  to  that  of  the  preceding  species. 


*  In  honour  of  Professor  Jameson  of  Edinburgh. 

t  From  the  Greek,  ?rx«y/#y,  oblique,  from  the  fbrm  of  its  crystals. 
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ZINKENITE. 

Rose. 

Contains  Antimony 
Lead 
Sulphur 
Copper 
Sp.  Gr.  5-3— 

5-35. 

Wolfsberg. 

4411 

31-97 

22-58 

0-42— Rose, 

H.  =  3-0     3-5. 

Occurs  in  regular  six-sided  prisms,  terminated  by  flat  six- 
sided  pyramids ;  the  faces  of  the  prism  inclined  to  one  another 
at  an  angle  of  120®,  those  of  the  pyramid  to  the  corresponding 
faces  of  the  prism  at  102**  42'.  The  faces  of  the  prism  are 
usually  striated  deeply  in  a  longitudinal  direction,  those  of  the 
pyramid,  though  not  furrowed,  are  uneven.  Colour  steel-grey  ; 
lustre  bright  metallic ;  streak  corresponding  to  the  colour ;  fracture 
uneven ;  no  traces  of  cleavage.  It  is  soluble  in  nitric  acid, 
yielding  an  immediate  precipitate  of  white  antimony.  When 
heated  alone  on  charcoal  it  decrepitates  briskly,  and  melts  as 
readily  as  grey  antimony ;  small  metallic  globules  are  formed, 
which  are  entirely  volatile  on  the  blast  being  continued,  while 
the  charcoal  is  covered  with  a  white  coating  of  oxide  of  lead. 
With  soda  it  yields  globules  of  metallic  lead. 

Zinkenite  occurs  in  the  antimony  mine  of  Wolfsberg  near  Stol- 
berg  in  the  Hartz,  and  was  named  by  its  original  discoverer,  Dr 
Gustavus  Rose,  in  honour  of  his  friend  M.  Zinken,  the  director 
of  the  Anhalt  mines.  It  much  resembles  both  grey  antimony 
and  bournonite  in  colour  and  fracture,  but  may  be  distinguished 
from  them  by  its  superior  hardness  and  specific  gravity.  Ifs 
crystals  are  aggregated  in  groups,  which  present  a  columnar  com- 
position, and  occur  on  a  massive  variety  of  the  same  species  in 
quartz.  Their  length  often  exceeds  half  an  inch,  their  breadth 
two  or  three  lines  ;  but  frequently  they  are  extremely  thin,  and 
form  fibrous  masses.     (^Manual.') 

RED  ANTIMONY. 

Rothspiesglaserz,   W.      Antimoine  Oxydd  Sulfur^,   H.      Antimoine 
Rouge,  Br.    Antimon  Blende,  L.     Prismatic  Purple  Blende,  M. 

Combination  of  the  protoxide  and  sulphuret  of  antimony. 

Braunsdorf. 
Antimony  74-45  67-5 

Oxygen  4-27  10-8 

Sulphur  20-47— Rose.     19-7— Klaproth. 

Sp  Gr.  4-5—4-6.     H.  z=  1-0- 1-5. 
Primary  form  an  oblique  rhombic  prism,  whose  base,  ac- 
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cording  to  Mohs,  is  inclined  to  its  axis  at  an  angle  of  101^  19^. 
Secondary  form,  the  primary  having  its  edges  replaced.  Cleav- 
age highly  perfect  parallel  to  both  sides  of  the  primary  prism. 
Surface  striated  longitudinally  ;  lustre  adamantine ;  feebly  trans-> 
lucent,  streak  brownish-red ;  fuses  easily  on  charcoal,  by  which 
it  is  absorbed,  and  is  at  last  entirely  volatilized.  When  immers- 
ed in  nitric  acid,  it  becomes  covered  with  a  white  coating.  The 
capillary  variety,  in  which  the  individuals  are  so  interlaced  as  to 
present  flakes  resembling  tinder,  is  distinguished  by  the  German 
mineralogists,  under  the  name  of  Zundererz  or  Tinder  Ort> 

By  reflected  light  of  a  cherry-red,  by  transmitted  light  of  a 
crimson  colour,  but  commonly  tarnished  externally  with  a  brown- 
ish or  bluish  tinge,  or  is  iridescent.  It  forms  very  fine  diverging 
or  interlaced  acicular  crystals ;  has  a  shining  lustre,  is  translu- 
cent, and  brittle. 

Red  antimony  occurs  in  veins  with  quartz,  accompanying  grey 
and  white  antimony,  at  Malazka  near  Posing  in  Hungary ;  at 
Braunsdorf  near  Freyberg  in  Saxony ;  and  at  Allemont  in  Dau- 
phine.  The  principal  localities  of  tinder  ore,  are  Clausthal  and 
Andreasberg  in  the  Hartz. 


OXIDE  OF  ANTIMONY. 

White  Antimony,  t. Weiss  Spiesglaserz,  W.  Antimoine  Oxydd,  H. 
Antimoine  Blanc,  Br.  Prismatic  Antimony  Baryte,  M.  Prismatic 
White  Antimony,  J.     Spiessglanzweiss,  Ilaut. 

Combination  of  oxygen  and  antimony.     When  pure  it  con- 
sists of  antimony  84'32,  oxygen  15*68 — Berzelius. 
Sp.  Gr.  5-5—5-6.     H.  z=  2  5—3-0. 

Colour  snow-white,  yellow,  or  grey,  sometimes  peach-blossom 
red.  Primary  form  a  right  rhombic  prism  of  137®  43'  and  42**  17'. 
Generally  in  tabular  and  acicular  crystals,  in  diverging  groups; 
more  rarely  massive.  Principal  cleavage  highly  perfect  parallel 
to  the  lesser  diagonal  of  the  prism ;  lustre  between  pearly  and 
adamantine ;  translucent ;  streak  white.  It  melts  very  easily  be- 
fore the  blowpipe,  and  is  volatilized  in  the  form  of  a  white  va- 
pour. With  borax  it  forms  a  glass  which  appears  yellowish  while 
hot,  but  becomes  almost  colourless  on  cooling.  Soluble  in  nitro- 
muriatic  acid. 

Beautiful  varieties  of  aggregated  tabular  crystals  occur  with 
other  ores  of  antimony  at  Przibram  in  Bohemia ;  the  acicular 
variety  is  found  at  Braunsdorf  in  Saxony,  Malazka  in  Hungary, 
and  at  Allemont  in  Dauphine. 
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ANTIMONIAL  OCHRE. 

Spiessglanz  Ochre,  W.  Antimoine  Oxyde  Terreux,  H.  Antimonoker,  L. 
Stibiconise,  Beudant, 

Combination  of  oxygen,  antimony,  and  water. 
Sp.  Gr.  3-7—3-8. 

Occurs  in  earthy  masses  of  a  yellow,  grey,  or  brownish  colour. 
Dull ;  soft  and  friable ;  streak  grey  or  yellowish- white.  Upon 
charcoal  it  does  not  fuse,  but  forms  a  slight  antimonial  sublima- 
tion ;  and  yields  water  in  the  matrass.  With  borax  or  salt  of 
phosphoi-us  it  comports  itself  like  oxide  of  antimony ;  with  soda 
is  reduced. 

This  substance  is  found  associated  with  the  sulphuret  and  other 
ores  of  antimony  at  Bruck  in  Rhenish  Prussia;  in  Nassau;  in 
the  Erzgebirge  of  Saxony ;  and  in  Gallicia  in  Spain,  where  prisms 
of  the  sulphuret  are  frequently  observed  partly  changed  into  an- 
timonial ochre. 

ANTIMONPHYLLITE. 

BreiihaupU 
Sp.Gr.  4-025.  H.  =  1-0— 1-5. 
Crystallized  in  thin  unequiangular  six-sided  prisms,  of  a  grey- 
ish-white colour;  lustre  pearly,  inclining  to  adamantine;  trans- 
lucent; sectile;  and,  when  in  thin  laminae,  flexible  like  talc. 
Contains  oxide  of  antimony,  a  copious  precipitate  of  which  is 
thrown  down  from  its  solution  in  muriatic  acid  by  water.  Spe- 
cimens of  this  mineral  are  preserved  in  the  collections  of  Dres- 
den and  Halle,  but  their  locality  is  unknown. 

NATIVE  LEAD. 

Lead  is  described  as  occurring  in  the  metallic  state,  in  small 
masses,  in  the  lavas  of  the  island  of  Madeira  and  other  volcanic 
districts,  forming  the  native  lead  of  some  mineralogists.  But  it 
is  still  a  very  problematical  mineral. 


SULPHURET  OF  LEAD. 

PlombSulfurd,H.  Gal^ 
exabedral  Lead  Glance, 

Bi-sulphuret  of  lead. 


Galena.   Bleiglanz,W.  Plomb  Sulfur^,  H.  Gal^ne,Bt.  Lead  Glance,  J. 
H  exabedral  Lead  Glance,  M. 


Contains  Lead 

Sulphur 
Silver 

Sp. 

79-6             83-00 

13-4             16-41 

7-0           traces 

Beudant.  Westrumb. 

Gr.7-4— 7-6.     H.  =  2-7 

Durham. 

85-13 

13-02 

0-00 

Thomson, 
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Silver  is  very  frequently  found  mixed  with  galena,  and  in  ex- 
tremely variable  proportions  ;  its  presence,  however,  which  can 
only  be  ascertained  by  cupellation,  does  not  influence  either  the 
physical  or  external  characters  of  the  species  in  any  way.  Ex- 
ternally of  a  lead-grey  colour,  occasionally  blackish-grey  ;  some- 
times irisated  superficially.  Primary  form  the  cube.  It  occurs 
crystallized  in  the  cube  and  regular  octahedron,  and  in  some  of 
their  varieties ;  structure  lamellar ;  cleavage  parallel  with  the 
planes  of  the  cube,  highly  perfect  and  easily  obtained ;  the  frac- 
tured surfaces  possess  a  brilliant  metallic  lustre.  It  also  oc- 
curs in  amorphous  masses,  possessing  a  straight  or  curved  lamel- 
lar structure ;  frequently  granular,  consisting  of  small  crystal- 
line plates  irregularly  disposed  in  regard  to  one  another ;  and 
sometimes  almost  compact,  yielding  a  flat  conchoidal  fracture, 
and  presenting  little  lustre.  A  beautiful  iridescent  tarnish  is  fre- 
quently observable,  which  is  confined  however  (as  in  some  other 
minerals)  to  the  secondary  forms ;  the  faces  of  the  octahedron 
appearing  iridescent,  while  those  of  the  cube  are  not. 

Before  the  blowpipe  it  first  decrepitates,  but  when  heated 
with  precaution  it  melts,  and  yields,  after  the  sulphur  has  been 
driven  off,  a  globule  of  metallic  lead.  It  is  partly  soluble  in  nit- 
ric acid,  and  leaves  a  white  residue. 


Fig.  I ,  the  primary  ;  a  cube.  Fig.  2,  the  same,  of  which  the  solid  angles 
are  replaced  by  triangular  planes,  forming  the  passage  into  the  regular 
octahedron,  fig.  3,  in  which  these  planes  are  complete.  Fig.  4,  the  octa- 
hedron, having  the  edges  replaced.  Fig.  6 :  in  this  each  edge  of  the  octa- 
hedron is  bevelled,  or  replaced  by  two  planes. 


PonForP'' 90°   CH. 

P  F  or  P"  on  a  a'  or  a" 125  15  — 

Ponft 154  45  — . 

P  or  P'  on  ^,  or  P'  or  P"  on  e  135  00  — 

a  on  a' or  a'' 109  28  — 

6,  ^  or  h 150  30  — 

cor  c 164  12  — 

a  or  a'  on  ef  oi  a  or  a"  on  ^...144  44  — 
eon^ 160  31  ~ 


Galena  is  a  mineral  of  very  frequent  occurrence,  forming  veins 
and  beds  both  in  primary  and  secondary  rocks.     Veins  in  gneiss 
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are  its  repositories  at  Freyberg  in  Saxony ;  veins  in  primitive 
limestone  at  Sala  in  Sweden ;  and  veins  in  clay-slate  at  Clausthal 
and  Neudorf  in  the  Hartz,  Przibram  in  Bohemia,  and  elsewhere. 
The  grauwacke  at  Leadhills  and  the  killas  of  Cornwall  are  equally 
interspersed  with  veins  of  galena ;  and  the  rich  repositories  of 
Derbyshire,  Cumberland,  and  the  northern  districts  of  England, 
as  well  as  those  of  Bleiberg,  and  the  neighbouring  localities  in 
Carinthia,  are  contained  in  transition  or  mountain  limestone. 
The  general  forms  of  its  crystals  are  the  cube  and  octahedron, 
with  various  intervening  modifications.  Individuals  of  very  large 
dimensions  have  been  obtained  at  Dufton  and  Alston  Moor  in  Cum- 
berland ;  at  PfaflPenberg  near  Neudorf  in  the  Hartz ;  in  Tran- 
sylvania and  Saxony.  Leadhills  is  its  principal  Scottish  locality, 
though  it  has  been  noticed  also  in  large  octahedral  crystals 
near  Inverkeithing  in  Fifeshire,  at  East  Calder,  the  Isle  of 
Isla,  and  elsewhere.  It  is  associated  in  the  English  localities 
with  calcareous  and  fluor  spars,  with  blende,  calamine,  barytes, 
witherite,  and  pearl  spar ;  in  Greenland  with  cryolite  and  sparry 
iron. 

The  compact  variety  chiefly  occurs  at  Freyberg  in  Saxony,  in 
the  Hartz,  Carinthia,  and  at  Leadhills.     {Manual.) 

American  localities  of  galena  are  extremely  numerous,  although 
there  are  few  valuable  mining  deposits  of  this  species  in  the 
western  continent. 

Specular  Galena,  Plomb'sulfur6|8peculaire,  H.  consists  of  an 
extremely  thin  coating  of  lead  on  quartz  or  some  other  substance, 
and  exhibits  an  appearance  of  polish,  and  a  lustre,  from  which 
the  name  of  Slickenside,  or  looking-glass  lead  ore,  has  been  de- 
rived.    It  is  found  principally  in  the  mines  of  Derbyshire. 

Blue  Lead,  Blau  Bleierz,  W.  Flomb  sulfure  prismatique 
epigene,  H.  Plomb  bleu,  Br.  Plomb  noir,  Bt.  This  is  evidently 
pseudomorphous  of  phosphate  of  lead.  It  occurs  massive,  likewise 
in  six-sided  prisms  of  a  colour  between  lead-grey  and  indigo- 
blue,  which  sometimes  are  narrower  near  the  terminations  than 
across  the  middle,  and  which  are  superficially  dull  and  rough  ; 
the  fracture  is  even,  or  flat  conchoidal,  with  a  glimmering  metdlic 
lustre ;  it  is  soft,  somewhat  sectile,  and  easily  frangible.  Spe- 
cific gravity  5*4.  It  has  been  found  at  Zschoppau  in  Saxony  ; 
at  Huelgoet  near  Poullaouen  in  France,  accompanying  carbonates 
of  lead  and  copper ;  and  in  the  mine  of  Huel  Hope  in  Cornwall. 
The  prisms  internally  consist  of  fibrous  galena,  occasionally  mix- 
ed with  a  translucent  substance,  of  a  rich  brown  colour  by  trans- 
mitted light,  and  greatly  resembling  some  varieties  of  phosphate 
of  lead ;  or  they  consist  almost  wholly  of  this  substance,  the 
surface  only  appearing  to  have  passed  into  the  sulphuret ;  other 
specimens  consist  of  remarkably  compact  galena,  and  they  all 
bear  the  external  appearance  of  the  ordinary  sulphuret  of  lead. 
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Galena  is  distinguished  from  plumbago  by  its  weight,  and  by  its 
not  affording  distinct  traces  on  paper ;  from  sulphuret  of  molyb- 
dena  also  by  its  structure,  which  is  never  foliated ;  and  from 
the  brilliant  metallic  varieties  of  blende,  by  the  surfaces  of  its 
crystals  resuming  their  lustre  instantly  when  breathed  upon, 
while  those  of  blende  remain  dull  for  some  time. 

The  Sulphuret  of  Lead  and  Antimony,  and  the  Sulphuret  of 
Leady  Antimony^  and  Silver,  may  be  classed  with  this  species ; 
the  difference  in  their  chemical  composition  being  insufficient 
to  distinguish  them  otherwise  than  as  varieties. 

Super  sulphuret  of  Lead  is  earthy,  of  a  bluish-grey  colour,  and 
so  highly  inflammable  as  to  take  fire  and  burn  on  being  held  in 
the  flame  of  a  candle.     It  occurs  in  the  Dufton  lead  mines. 

The  lead  mines  of  Great  Britain  produce  annually  from  46,000 
to  48,000  tons  of  smelted  lead,  which  is  principally  obtained  from 
the  sulphuret. 


BOURNONITE.* 

Triple  Sulphuret.  Endellione,  Boumon.  Schwarz  Spiessglaserz,  W. 
Spiesjzlanzbleierz,  Klapr,  Bleifahlerz,  Haus.  Plombe  Sulfur^  Anti- 
monitere  (in  part),  H.    Diprismatic  Copper  Glance,  M. 


Combination  of  sulphuret  of  lead,  sulphuret  of 

copper,  and 

sulphuret  or  antimony. 

CkusthaL       Hartz. 

Pfaffenberg. 

ComwalL 

Lead            42-50        34-50 

40-84 

41-0 

42-62 

Sulphur         18-00         13-50 

20-31 

20-0 

17-00 

Antimony     19-75         16-00 

26-28 

25-0 

24-23 

Copper         11-75         16-25 

12-65 

130 

12-80 

Iron                500         13-75 

0-00 

0-0 

1-20 

Silver              0-00          2-25 

0H)0 

0-0 

000 

Klaproth.  Rose.    Smithson.    Hatchett. 

Sp.  Gr.  5-79—5-83.  H.  =  2-5—3-0. 
Colour  approaching  to  steel-grey,  with  a  shining  lustre ;  but 
occasionally  the  crystals  appear  of  a  dull  lead-grey,  with  a  tinge 
of  black.  Primary  form  a  right  rectangular  prism.  It  occurs 
crystallized  in  this  form,  variously  modified ;  structure  lamellar, 
affording  cleavage  planes  parallel  to  the  lateral  faces  of  the  pri- 
mary and  both  its  diagonals ;  fracture  uneven  or  flat  conchoi- 
dal,  with  a  brilliant  metallic  lustre  ;  it  is  very  brittle,  and  yields 
to  the  pressure  of  the  nail.  Before  the  blowpipe  it  decrepitates, 
then  melts,  emitting  a  white  sulphureous  vapour,  after  which 

*  Boumonite,  in  honour  of  the  Comte  de  Boumon,  who  first  described 
this  mineral,  and  who  gave  it  the  name  of  Endellione,  from  the  parish 
in  Cornwall  in  which  it  was  found. 
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there  remains  a  crust  of  sulphuret  of  lead,  enclosing  a  globule 
of  copper.     Readily  soluble  in  heated  nitric  acid. 


D 


Fig.  1,  a  rectangular  prism,  of  which  the  lateral  edges  are  replaced, 
converting  the  crjstal  into  an  eight-sided  prism.  In  fig.  2,  two  oppo« 
site  edges  of  each  terminal  plane  are  replaced  by  planes  inclining  on  the 
terminal  planes,  so  as  to  reduce  them  greatly.  JB'ig.  3,  a  made,  in  which 
two  crystals  similar  to  fig.  2,  but  elongated,  cross  each  ether. 


Primary. 


^^  ^ 

T 

MonT WW 

P  on  M  or  T 90  00 

a\  or  aV 146  48 

h\ 176  50 

52 165  00 

53 154  00 

64 136  30 

c\ 173  15 

c2 136     9 

M  on  a\  or  aV 114  00 

ah 143  20 

62 115  15 

64  or  64' 133  40 

65 151  52 

—  —  <ilor  dV 136  48 

rf3  or  <f3' 164  48 

T  on  a\ 109  50 

c2 134  00 

d\ 133  00 

a\  on  a\" 66  30 

a2 175  10 


a\ 


64 


d\ 


onfl3 165«00' 

—  a4 150  20 

w-a5 147  36 

—  fl6 179  24 

—  a7 164     6 

a8 168  00 

^64 152  36 

—  c2 146  36 

on  64' 87  30 

—  <il 120  20 

—  a5 151  30 

—  c2 119  22 

on  c2' 88  00 

onal  oral" 123  15 

—  fl6 149    5 

—  a7 132  52 

—  a8or  fl8' 142  40 

—  dl 93  40 

on  d1 168  33 

-.J3 161  58 

—  d4... 172  15 
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The  most  magnificent  crystals  of  bournonite  are  found  in  the 
mines  of  Neudorf  in  the  Hartz,  where  they  occasionally  exceed 
an  inch  in  diameter.  It  occurs  accompanying  quartz,  fahlerz, 
and  phosphorescent  blende,  at  Kapnik  in  Transylvania,  in  com- 
pressed crystals,  which,  from  their  peculiar  macled  arrangement, 
produce  the  variety  termed  in  German  [radelerz  or  wheel- 
ore  ;  also  with  pearl  spar  and  quartz,  at  a  mine  near  Servos  in 
Piedmont ;  at  Braunsdorf  and  Gersdorf  in  Saxony ;  at  Clausthal 
and  Andreasberg  in  the  Hartz ;  in  some  of  the  gold  mines  of 
Hungary  and  Transylvania ;  in  Peru  ;  and  in  Cornwall. 


PRISMATOIDAL  COPPER  GLANCE. 

Prismatoidal  Copper  Glance,  M.     Cuivre  Sulfur^  Prismatoide,  Necker, 

.    Contains  lead  29*S0,  sulphur  8*60,  antimony  16'65,  arsenic 
6'04,  copper  17-35,  iron  1*40 — Schrotter. 

Sp.  Gr.  5-7— 5-8.  H.  =  2-0— 3-0. 
Primary  form  a  right  rhombic  prism,  cleavable  parallel  to  the 
axis  in  the  direction  of  the  small  diagonal  of  the  base.  It  is 
generally  somewhat  decomposed,  externally  coated  with  oxide 
of  iron,  and,  when  fresh  fractured,  presents  a  blackish  lead-grey 
colour.  It  occurs  with  carbonate  of  iron  at  St  Gertraud,  near 
Wolfsberg  in  Carinthia. 

NATIVE  MINIUM. 

Native  Minium,  Smithson,    Plombe  Oxydd  Rouge,  H. 

Colour  aurora-red.  It  occurs  amorphous  and  pulverulent, 
but  when  closely  examined  exhibits  a  crystalline  structure.  Be- 
fore the  blowpipe  on  charcoal  it  is  first  converted  into  litharge, 
and  then  into  metallic  lead.  It  is  supposed  to  be  an  oxide  of  lead, 
and  to  arise  from  the  decomposition  of  galena,  in  veins  of  which 
it  commonly  occurs. 

It  is  found  in  Grassington  Moor  in  Craven,  and  at  Grasshill 
Chapel,  in  Weirdale,  Yorkshire.  On  the  continent,  near  Baden- 
weiler ;  and  in  Siberia. 

SELENIURET  OF  LEAD. 

Selenblei.    Plomb  Seleniurd,  Levy.    Clausthalie,  BeudaiiU 

Lead  70-98  63-92 

Selenium        28-11  31-42 

Cobalt  0-83-— Turner.      3-14— Rose. 

Sp.  Gr.  8-2—8-8,  Haidinger ;  6-7-- 6-8,  Silliman. 
Crystalline   form  unknown.      Colour  lead-grey  inclining  to 
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bluish ;  lustre  metallic ;  cleavage  indistinct ;  fracture  granular 
and  shining.  Bears  considerable  resemblance  to  fine  granular 
galena.  Before  the  blowpipe  on  charcoal  it  is  quickly  decom- 
posed,  and  affords,  besides  the  usual  phenomena  arising  from  the 
presence  of  lead,  the  odour  of  decayed  horse-radish,  a  brownish 
matter  being  at  the  same  time  deposited  on  the  charcoal ;  heated 
over  the  spirit-lamp  in  a  glass  tube  closed  atone  extremity,  the 
selenium  almost  instantly  sublimes,  and  forms  a  red  ring  with- 
in the  tube,  at  the  open  extremity  of  which  its  peculiar  odour 
is  very  perceptible.  It  is  a  rare  substance,  oecurring  only  in  the 
massive  state  in  veins  of  hematite,  near  Clausthal,  and  Tilkerode 
in  the  Hartz,  sometimes  with  particles  of  native  gold. 

At  the  latter  locality  the  following  compounds  have  likewise 
been  met  with. 

1.  Seleniuret  of  Lead  and  Copper. 

Lead  59-67  47-43 

Copper  7-86  15-45 

Selenium  29-76  34-26 

Iron  0-77  0-00 

Silver  0-00— Rose.  1-29— Rose. 

Sp.  Gr.  7-0. 
Occurs  in  amorphous  masses  of  a  lead-grey  colour.    Is  duc- 
tile and  sec  tile.  Fuses  readily  before  the  blowpipe,  yielding  oxide 
of  lead,  and  reddish  metallic  grains.     Acted  upon  by  nitric  acid. 

2.  Seleniuret  of  Lead  and  Cobalt. 

Lead  63-92  70-98 

Cobalt  3-14  0-83 

Selenium         31-42  28-11 

Iron  0-45 — Rose.         0-00 — Stromeyer. 

Sp.Gr.  7-697. 
Has  much  the  aspect  of  seleniuret  of  lead.    Gives  off  in  the 
closed  tube  a  sublimation  of  selenium,  and  exhibits  with  the 
fluxes  the  re-action  of  cobalt,  by  colouring  them  blue. 

3.  Seleniuret  of  Lead  and  Mercury. 

Lead  55-84  27-33 

Mercury  16-94  44-69 

Selenium  24-97— Rose.  27-98— Rose. 

Sp.  Gr.  7-8—7-87. 
Exhibits  a  very  distinct  cubical  cleavage.    In  the  matrass 
yields  a  crystalline  sublimation  of  the  seleniuret  of  mercury. 
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PLOMBGOMME. 

Hydrous  Aluminate  of  Lead,  Smithsoru    Flomb  Hydro-Alumineuz,  H. 

Combination  of  the  oxide  of  lead,  alumina,  and  water. 

Huelgoet. 
Oxide  of  lead  40*14 

Alumina  37-00 

Water  18-80 

Sulphuric  acid  '  0-20 

Lime,  oxides  of  iron  and  manganese      |l-80 
Silica  0*60 — Berzelius. 

Sp.  Gr.  6-425.  H.  =  4-0—5-0. 
This  mineral  is  of  a  yellow  colour,  sometimes  tinged  with 
brown.  It  occurs  in  small  reniform  masses,  composed  of  many 
concentric  spherical  layers,  which  are  externally  splendent,  often 
resembling  mammillated  chalcedony,  sometimes  possessing  a  de- 
gree of  pearly  lustre  on  their  inner  surfaces,  and  occasionally 
irisated.  The  concentric  layers,  when  broken  across,  are  with- 
out splendour,  and  rarely  present  slight  appearances  of  a  radiat- 
ed texture,  but  are  without  any  regular  crystalline  structure. 
Fracture  conchoidal;  translucent.  When  suddenly  heated  it 
decrepitates  violently;  but  when  approached  with  caution  it 
becomes  white  and  opake,  although  it  does  not  fuse.  With 
borax  it  forms  a  colourless  transparent  glass,  but  without  re- 
ducing the  lead,  which,  however,  is  effected  on  the  addition  of 
soda.     It  acquires  negative  electricity  by  friction. 

It  is  found  only  at  Huelgoet  near  Poullaouen  in  Brittany,  as- 
sociated in  clay-slate  with  galena,  blende,  and  iron  pyrites. 
There  are  certain  varieties  of  mammillated  blende  to  which  it 
bears  much  resemblance. 

CARBONATE  OF  LEAD. 

Diprismatic  Lead  Barjte,  M.  Weiss  Bleierz,  W.  Plombe  Carbonate,  H. 
Ceruse,  Beudant    Kohlensaures  Blei,  L.    White  Lead  Ore,  J. 

Combination  of  carbonic  acid,  and  protoxide  of  lead. 
Leadhills.    Zellerfeld.    Nertschinsk. 
Carbonic  acid  16-0 

Protoxide  of  lead         82-0 
Lime  0-0 

Oxide  of  iron  0-0 

Klaproth. 
Sp.  Gr.  6-3—6-6.     H.  =  3-0—3-5. 
Primary  form  a  right  rhombic  prism.     Either  colourless  or 
white,  passing  into  grey  and  greyish-black ;  tinged  also  green 


160 

15-5 

81-2 

84-5 

0-9 

0-0 

0-3 

0-0 

Westrumb. 

John. 
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and  blue  by  admixture  witb  ores  of  copper.  It  occurs  in  tabu- 
lar crystals,  in  six-sided  prisms  variously  terminated,  and  in 
other  macled  crystals  of  different  forms.  It  cleaves  parallel  to 
the  planes  P,  M,  and  M'  of  the  following  figures,  but  not  distinctly, 
being  frequently  interrupted  by  conchoidal  fracture ;  the  lustre  of 
the  planes  produced  by  cleavage  is  somewhat  adamantine  ;  the 
fracture  small  conchoidal,  with  a  resinous  lustre ;  transparent  or 
translucent ;  when  transparent  it  is  doubly  refractive  in  a  high 
degree ;  very  brittle.  It  also  occurs  massive.  Its  powder  thrown 
upon  live  coal  emits  a  phosphorescent  light.  Before  the  blowpipe 
it  decrepitates,  becomes  yellow,  then  red,  and  is  immediately  re- 
duced to  the  metallic  state,  the  charcoal  being  covered  with  the 
yellow  fumes  of  lead ;  with  the  fluxes  it  forms  a  diaphanous  glass. 
It  effervesces  in  dilute  muriatic  acid,  especially  if  warm. 

Macles. 


M  on  M' 117'*00' 

P  on  M  or  M' 90  00 

a 149  14 

/. 90  00 

h 90  00 

M  or  M  on  a  or  a! 115  30 

MorM'on/". 148  32 

M  on  61  or  M'  on  IV 144  15 

62 62 146  12 

63 63 124  42 

c\ 100  24 

M  on  h 121  26 

i 150  00 


a  on  a' 67M2' 

a  on  61  or  61 149  00 

61  on  61 130  00 

62 162    6 

63 160  32 

c\  on  c\ 140  20 

61 134  00 

63 161  00 

h  oncl 109  16 

c2 125  43 

c3 145  16 

—  -.-  i 151  21 


M  on  M"  (macles) 125  30 

There  are  few  substances  whose  crystallizations  are  more  com- 
plex than  the  carbonate  of  lead.  The  circumstance,  too,  of  its 
crystals  being  usually  macled,  in  general  small,  and  the  number 
of  their  facets  very  numerous,  accounts  for  its  having  long  puzzled 
mineralogists,^ 
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Leadhills  and  Wanlockhead  are  well  known  as  the  Scotch 
localities  of  this  mineral;  it  there  occurs  with  other  ores  of 
lead,  particularly  the  phosphate,  sulphate,  sulphate- tri-carbonate, 
and  cupreous-sulphate,  accompanying  galena  in  transition -slate. 
Very  beautiful  crystals  are  found  in  the  mining  districts  of  Sax- 
ony, particularly  at  Johanngeorgenstadt ;  at  Nertschinsk  and 
Beresof  in  Siberia,  near  Bonn  on  the  Rhine,  at  Clausthal  in  the 
Hartz,  at  Tarnowitz  in  Silesia,  at  Bleiberg  in  Carinthia,  and  at 
Mies  and  Przibram  in  Bohemia.  In  England  it  has  also  been 
met  with  at  Alston  Moor,  at  Keswick,  and  in  Cornwall,  where, 
particularly  at  the  mine  of  St  Minvers,  it  occurs  in  snow-white 
and  easily  frangible  acicular  crystals,  so  delicate  as  almost  to 
preclude  the  possibility  of  transport.    (ManiuzL) 

J^arihy  Carbonate  of  Lead,  Bleierde,  W.  Plomb  carbonate 
terreux,  H.  Indurated  and  friable  earthy  lead-ore,  J.  Colour 
grey,  occasionally  tinged  green,  yellow,  or  red,  also  reddish- 
brown  ;  massive,  disseminated  and  pulverulent ;  commonly  dull 
and  opake,  sometimes  friable,  sofl,  and  heavy.  It  occurs  in  seve- 
ral European  countries,  commonly  associated  with  the  preceding. 


SULPHATO-CARBONATE  OF  LEAD. 

Prismatoidal  Lead  Baryte,  Haid,     Schwefel  und  Koblensaures  Blei  of 
the  Germam,    Lanarkite,  Beudant.     Dyoxylite,  Shepard. 

Combination  of  carbonic  acid,  sulphuric  acid,  and  oxide  of 
lead. 

Carbonate  of  lead  46*9,  sulphate  of  lead  53' 1 — Brooke. 
Sp.  Gr.  6-8— 7-0.     H.  =  2-5. 

Colour  greenish- white,  pale  yellow,  or  grey.  Primary  form 
a  right  rhombic  prism  of  59®  15'  and  120°  45^.  The  crystals 
are  seldom  distinct,  always  minute  and  aggregated  lengthways, 
presenting  a  character  approaching  to  fibrous.  Cleavage  per- 
fect and  easily  obtained  parallel  to  a  plane  which  replaces  the 
acute  lateral  edges  of  the  primary ;  the  laminae  resulting  from 
cleavage  are  flexible,  like  gypsum;  lustre  adamantine;  streak 
white ;  translucent. 


a  on  6 ; Ill- 10' 

b  onh  over  summit 130  5 

a  on  c 106  46 

d 73  45 

e 123  20 

c  on/. 133  0 

done 136  54 
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It  is  soluble  in  nitric  acid  without  perceptibly  effervescing, 
leaving  a  residue  of  the  sulphate  of  lead ;  and  before  the  blow- 
pipe on  charcoal  fuses  into  a  globule  which  is  white  when  cold, 
and  is  nearly  reduced  to  metallic  lead. 

It  occurs  among  other  species  of  lead  ore  at  Leadhills  in 
Scotland. 


SULPHATO-TRI-CARBONATE  OF  LEAD. 

Axotomous  Lead  Baryte,  M.     Rhombohedrischer  Schwefel   Kohlen- 
saures  Blei,  Leonhard,    Leadhillite,  BeudanU 

Combination  of  carbonic  acid,  sulphuric  acid,  and  oxide  of 
lead. 

Carbonate  of  lead  72-5  72-7  7M 

Sulphate  of  lead  27-5  27-3  30-0 

Brooke.     Stromeyer.  Berzelius. 
Sp.  Gr.  6-2— 6-4.     H.  =  2-5. 

Colour  white,  passing  into  pale  yellow,  green,  or  grey.  The 
primary  form  of  the  crystals  of  this  species  used  to  be  consider- 
ed an  acute  rhomb  of  72°  3(y  and  107°  3(y,  but  the  optical  in- 
vestigations  of  Sir  David  Brewster,  who  ascertained  their  two 
axes  of  double  refraction,  and  the  crystallographic  researches 
of  Haidinger,  determined  it  to  be  an  oblique  rhombic  prism  of 
120°  20^  and  59°  40^.  The  crystals  seldom  exceed  an  inch  in 
diameter,  generally  they  are  much  smaller,  and  when  macled,  as 
is  not  unfrequently  the  case,  they  present  forms  which  are  with 
difficulty  determinable.  Cleavage  perfect  and  easily  obtained 
parallel  to  a  ;  translucent ;  streak  white ;  lustre  resinous,  inclin- 
ing to  adamantine ;  pearly  on  the  face  a,  which  is  one  of  the 
most  distinguishing  characteristics  of  the  species.  Before  the 
blowpipe  it  intumesces  and  becomes  yellow,  but  re-assumes  its 
white  colour  on  •  cooling.  It  effervesces  brigkly  in  nitric  acid, 
leaving  a  white  residue  of  sulphate  of  lead.  ♦ 


a  on  5 90^29' 

c  on  a 90  14 

Pona Ill  42 

P'ona Ill  18 

g  on  a 128  23 

g'ona 128    5 

e  one 120  20 

I  on  c 119  50 


This  substance  also  occurs  with  other  ores  of  lead  at  Lead- 
hills,  Scotland 
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CUPREOUS  SULPHATOCARBONATE  OF  LEAD. 

Paratomous  Lead  Baryte,  Haid.  Schwefel  und  Kohlensaures  Blei  und 
Kupfer  of  thi  Germans,  Calcedonite,  BeudunU  Cupreous  Sulphato- 
Carbonate  of  Lead,  Brooke, 

Combination  of  carbonic  acid,  sulphuric  acid,  oxide  oi^lead, 
and  oxide  of  copper.  Carbonate  of  lead  32'8,  carbonate  of  cop- 
per 11'4«,  sulphate  of  lead  55-8 — Brooke. 

Sp.  Gr.  6-4.     H.  =  2-5— 30. 

Colour  bright  verdigris-green,  or  bluish.  Primary  form  a  right 
rhombic  prism  of  93°  and  85°,  parallel  to  the  planes  of  which  it 
cleaves  indistinctly.  Sometimes  its  crystals  are  large  and  well- 
defined,  at  others  it  appears  in  small  tufts  radiating  from  their 
common  point  of  attachment.  Translucent ;  streak  greenish- 
white  ;  lustre  resinous ;  rather  brittle.  Before  the  blowpipe  on 
charcoal  it  is  reduced.  Soluble  with  feeble  effervescence  in  nitric 
acid,  leaving  a  residue  of  sulphate  of  lead. 

MonM' 95' 00' 

P  on  M  or  M'    90  00 

a2 108  00 

c 126  00 

e\  QxeV  126  00 

^  — c2or^'  115  30 

h 90  00 

M  on  e\ 144  00 

h 132  30 

a2ona2' 143  42 

—  on  e2 140  40 

c  on  h 144  30 

e\  on  eV 108  00 

e2  on  e2' 128  35 

The  above  figure  and  measurements  by  Brooke. 

It  is  fomid,  with  the  two  preceding  varieties  of  lead-ore,  at 
Leadhills  in  Scotland. 


MURIATE  OF  LEAD. 

Berzelite,  Levy.    Peritomous  Lead  Baryte,  M.    Saltsaures  Blei  von 
Mendip  of  the  Germans. 

Composition  not  exactly  determined,  it  being  difiicult  to  as- 
certain whether  the  carbonate  of  lead,  which  is  in  small  propor- 
tions in  this  species,  is  combined  or  only  mixed  with  it.  Ber- 
zelius  supposes  it  to  be  a  combination  of  one  atom  of  chloride 
with  two  atoms  of  the  oxide  of  lead,  mixed  with  carbonate  of 
lead. 
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Mendip. 

Chloride  of  lead  34-63 

Oxide  of  lead  55-82 

Carbonate  of  lead  7-55 

Silica  1-46 

Water  0-54 — Berzelius. 

Sp.  Gr.  7-0^7-l.  H.  =  2-5—3-0. 
Occurs  in  crystalline  masses  having  a  fibrous  and  radiated 
columnar  structure.  Primary  form  a  right  rhombic  prism  of 
102*»  27'  and  77°  33',  parallel  to  all  the  faces  of  which  it  cleaves 
with  facility.  Colour  white,  with  a  yellow  or  reddish  tinge ; 
feebly  translucent  or  opake ;  and  presenting  a  pearly  lustre  on 
the  faces  of  cleavage.  Fracture  conchoidal  or  uneven.  Before 
the  blowpipe  on  charcoal  it  is  reduced,  and  emits  fumes  of  mu- 
riatic acid;  and  in  a  mixture  of  salt  of  phosphorus  and  per* 
oxide  of  copper  the  fiame  assumes  an  intense  blue  colour.  Is 
soluble  with  slight  effervescence  in  dilute  nitric  acid. 

Churchill  in  the  Mendip  Hills  of  Somersetshire  is  the  prin- 
cipal locality  of  this  rare  species;  it  is  there  found  disposed  on 
earthy  black  manganese.  It  is  said  to  occur  as  a  product  of  sub- 
limation upon  the  lava  of  Vesuvius ;  but  from  that  locality  the 
specimens  are  so  indistinct  as  to  render  its  identity  doubtful. 


COTUNNITE. 

Cotunnia,  MontUelli  and  Coveili,    Cotunnite,  KdbelU 

Contains  Lead  74-52 

Muriatic  acid  25-48 — Berzelius. 

Sp.  Gr.  1*897.     Slightly  scratched  by  the  nail. 

In  extremely  minute  acicular  crystals  of  a  white  colour. 
Lustre  adamantine,  occasionally  silky,  or  pearly.  Fuses  with 
facility  before  the  blowpipe,  colouring  the  fiame  blue,  and  emit- 
ting a  white  smoke,  which  is  condensed  on  the  charcoal ;  with 
soda  globules  of  reduced  lead  are  formed ;  in  the  matrass  it 
fuses  and  is  sublimated ;  and  in  about  twenty-seven  times  its 
weight  of  cold  water  is  entirely  dissolved. 

This  substance  was  observed  by  Monticelli  and  Covellr  in  the 
crater  of  Vesuvius,  after  the  eruption  of  1822;  it  was  accom- 
panied with  muriate  of  soda,  muriate  and  sulphate  of  copper^ 
and  other  salts.  It  is  named  in  compliment  to  one  of  the  medi- 
cal men  of  Naples.    {Manual,) 
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MURIO-CARBONATE  OF  LEAD. 

Horablei,  W.  Plomb  Cornd,  Br.  Plomb  Muriate,  Bt.  Corneous  Lead- 
Ore,  J.  Blei-Hornerz,  Leonhard,  Plomb  Murio-Carbonat^,  Levy. 
Brachytjpous  Lead  Baryte,  M.     Kerasine,  Beudant. 

This  mineral  appears  to  be  muriate  of  lead  mechanically  mixed 
with  carbonate  of  lead. 

Matlock. 
Oxide  of  lead  85-5 

Muriatic  acid  8'5 

Carbonic  acid  6*0 — Klaproth. 

Sp.  Gr.  6-0— 6-L  H.  =  3-0. 
Colour  white,  greyish,  or  yellow.  Primary  form  a  rectangular 
four-sided  prism ;  in  which  it  also  occurs  either  perfect,  or  having 
the  lateral  and  dso  the  terminal  edges  replaced,  cleaves  parallel 
to  all  the  faces  of  the  prism ;  structure  lamellar ;  fracture  con- 
choidal,  with  a  splendent  adamantine  lustre;  transparent  or 
translucent ;  sectile,  and  easily  frangible.  Before  the  blowpipe 
on  charcoal  it  fuses  into  a  transparent  globule,  which  becomes 
pale-yellow  on  cooling.  With  salt  of  phosphorus  mixed  with 
deut-oxide  of  copper  it  colours  the  flame  green  or  bluish-green. 


M  onM 90*00' 

Mor  Mond...l35  00 


The  above  from  a  crystal  in  the  British  Museum,  by  Brooke. 
The  finest  crystals  of  this  species  have  been  obtained  in  Crom- 
ford  Level,  near  Matlock  in  Derbyshire,  with  carbonate  and  sul- 
phuret  of  lead  and  fltior.  Of  these  some  splendid  specimens,  ex- 
ceeding an  inch  in  length,  are  preserved  in  the  British  Museum. 
It  is  described  also  as  occurring  at  Badenweiller  in  Germany ; 
and  crystallized  and  of  a  green  colour  on  galena  in  Southampton, 
Massachusetts. 


PHOSPHATE  OF  LEAD. 

Rhombohedral  Lead  Baryte  (in  part^  M.  Phosphorsaures  Blei,  Leonharl 
Pyromorphite,  Beudant.    Griin  Bleierz,  W.    Plomb  Phosphate,  H. 
Combination  of  protoxide  of  lead,  phosphoric  acid,  and  muri- 
atic acid. 

Huelgoet.  JSTschopau. 

Oxide  of  lead  78-58  82-29 

PJiosphoric  acid         19-73  13-73 

Muriatic  acid  1-65 — Klaproth.  1-98— Wohler. 

Sp.  Gr.  6-9—7-0.    H.  =  3-5.-4-0. 
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It  is  of  various  shades  of  green,  yellowish-green,  yellow,  ash- 
grey,  and  brown.  Primary  form  the  regular  six-sided  prism,  in 
>^hich  it  also  occurs  crystallized,  generally,  however,  modified  on 
the  edges ;  traces  of  cleavage  are  visible  parallel  to  all  the  faces 
of  the  prism  c  d  (f  replacing  its  terminal  edges,  thereby  afford- 
ing cleavages  parallel  to  the  planes  of  a  six-sided  pyramid  ;  it 
also  occurs  botryoidal,  reniform,  and  massive,  and  oflen  barrel- 
shaped,  or  contracted  at  the  ends  of  the  prisms.  Fracture  im- 
perfect conchoidal  and  dull.  Surface  of  M  always  striated  hori- 
zontally ;  P  rough  and  often  indented ;  streak  white  or  yellow  ; 
semi-transparent  to  translucent  on  the  edges ;  lustre  resinous  ; 
easily  frangible,  but  less  so  than  sulphate  or  carbonate  of  lead. 
Before  the  blowpipe  on  charcoal  it  melts  in  the  outer  flame  into 
a  globule,  which  crystallizes  on  cooling,  and  becomes  brown ;  in 
the  reducing  flame  the  globule  appears  bluish,  is  luminous  while 
hot,  and  on  cooling  crystallizes  with  large  facets  of  a  lighter  colour, 
approaching  the  aspect  of  mother-of-pearl.  It  is  acted  upon  by 
nitric  acid. 


Mon  M' 120^00' 

P  on  Mor  M' 90  00 

MorM'on  d', 150  00 

M  on  e'er  M' on  V  131  46 

P  on  core". 138  30 

d  on  core". 110    5 


M 


It  occurs  with  galena  in  primitive  and  secondary  rocks.  Finely 
crystallized  specimens  are  found  at  Zschopau  and  other  places 
in  Saxony ;  at  Przibram  and  Mies  in  Bohemia ;  at  Badenweiller 
in  Baden ;  in  Cornwall ;  at  the  Leadhills  in  Scotland ;  and  in 
Siberia.  The  brown  varieties  occur  principally  at  Poullaouen  and 
Huelgoet  in  Brittany,  at  Wanlockhead  in  Scotland,  and  at  Blei- 
stadt  in  Bohemia. 


POLYSPHARITE. 

BreltlmupU 

Sp.  Gr.  5-83— 5-89. 
In  roundish  masses,  having  internally  a  radiated  structure ; 
colour  brown  or  yellow ;  lustre  greasy  ;  fracture  conchoidal.  It 
scratches  mica,  but  is  scratched  by  fluor  spar.  Contains  oxide 
of  lead,  phosphoric  acid,  and  magnesia.  From  the  mines  of 
Freyberg  in  Saxony,  where  it  accompanies  blende,  galena,  quartz,, 
and  iron  pyrites.    {Manual) 
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ARSENIATE  OF  LEAD. 

Plomb  Arseniat^,  H.     Rhombohedral  TLead  Baryte,  M.    Mimet^i 
BiudanU    Arseniksaures  Blei,  Leonhard, 

Combination  of  arsenic  acid,  muriatic  acid,  and  oxide  of  lead. 
Johanngeorgenstadt.      CornwalL 
Oxide  of  lead  75-59  77-50         69-76 

Phosphoric  acid  1-32  7-50  0-00 

Arsenic  acid  21-20  12-50         26-40 

Muriatic  acid  1-89  1-50  1-58 

Wohler.  Rose.        Gregor. 

Sp.  Gr.  6-9—7-3.  H.  =  3-5—4-0. 
Colour  various  shades  of  yellow,  passing  into  hyacinth-  and 
aurora-red — frequently  very  brilliant.  Primary  form  the  regu- 
lar six-sided  prism,  in  which  it  likewise  occurs  either  perfect  or 
having  the  termini  edges  replaced  ;  also  mammillated,  reniform, 
and  compact.  The  structure  of  the  crystals  is  lamellar,  yielding 
indistinctly  to  cleavage  parallel  to  the  planes  of  the  prism ;  it  is 
translucent,  rarely  transparent ;  external  lustre  of  the  crystalB 
resinous ;  easily  frangible ;  fracture  imperfect  conchoidal,  or  un- 
even. Before  the  blowpipe  on  charcoal  it  fuses  with  diflScuIty, 
emits  arsenical  vapours^  and  is  reduced  to  globules  of  metallic 
lead. 


f^^ 


3f 


M  on  M' 120*  eg* 

P  onMorM' 90   — 

M  on  r .....130   — 


The  largest  crystals  of  this  species  have  been  found  at  Johann- 
georgenstadt in  Saxony ;  but  at  that  locality  they  are  now  rare. 
Latterly  it  has  occurred  in  beautiful  translucent  yellow  crystalsi 
disposed  on  quartz  at  Huel  Alfred  in  Cornwall ;  and  at  Caldbeck 
Fell  in  Cumberland,  aggregated  in  opake,  orange-yellow  colour- 
ed individuals,  which  consist  each  of  three  hexagonal  prisms 
curved  towards  their  terminations  in  a  manner  often  beautifully 
symmetrical.  The  varieties  from  Leadhills  are  more  remarkable 
for  the  richness  of  their  colours  than  the  beauty  of  their  crystal- 
line forms,  being  generally  aggregated,  grouped  in  rosettes,  form- 
ing superficial  coatings,  and  otherwise  indistinctly  defined.  The 
orange  phosphate  from  this  locality  has  been  ascertained  by  the 
Rev.  W.  Vernon  to  contain  about  one  per  cent,  of  the  chromate 
of  lead,  to  which  admixture  he  attributes  the  splendid  tinges  of 
that  variety.    (ManuaL) 
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Mammillated  arseniate  of  lead  occurs  at  Huelgoet ;  the  reni- 
form  and  orbicular  varieties  are  met  with  at  the  Puy  de  Dome 
in  Auvergne,  and  in  the  Grand  Duchy  of  Baden;  while  the 
filamentous  or  capillary  kind  is  found  at  St  Prix  in  the  depart- 
ment of  the  Saone  in  France. 

The  Hedyphan  of  Breiihaupty  described  as  a  white,  shining, 
massive  mineral,  having  a  specific  gravity  equal  to  5404«,  and 
containing  oxide  of  lead  52*95,  muriatic  acid  2*03,  arsenic  acid 
22-78,  phosphoric  acid  6-20,  and  lime  14-03 — Kersten,  from 
Langbanshyttan  m  Sweden,  is  evidently  a  variety  of  this  spe- 


cies. 


SULPHATE  OF  LEAD. 


Blei  Vitriol,  W.    Plomb  Sulfate,  H.  Bt.    Vitriol  de  Plomb  Natif,  Br. 

Prismatic  Lead  Barjte,  M.    Aoglesite,  Beuiani. 

Combination  of  sulphuric  acid  and  protoxide  of  lead. 


Zellerfeld.      Anglesea. 
Protoxide  of  lead            72-4.7            7 1-0 

Wanlockhead 

70-50 

Sulphuric  acid                26-09            24-8 

25-75 

Water                               0-12              2-0 

2-25 

SUica                                0-51              0-0 

0-00 

Stromeyer.     Klaproth. 

Klaproth. 

Sp.  Gr.  6-23— 6-3 L     H.  =  30. 

Colour  white,  grey,  or  yellowish ;  frequently  tinged  blue  or 
green  by  the  oxide  of  copper.  It  occurs  crystallized  in  rhombic 
prisms  with  diedral  terminations,  but  the  crystals,  when  the  prism 
is  short,  assume  the  general  form  of  an  octahedron  ;  the  struc- 
ture is  perfectly  lamellar ;  it  cleaves  parallel  only  to  the  planes 
of  a  right  rhombic  prism  of  103**  42'  and  76°  18',  which  therefore 
is  the  form  of  its  primary  crystal. 


Primary. 


M  on  M' 103*42' 

P  on  MorM' 90  00 

a 140  36 

tfore 115  40 

f 90  00 

.^ 90  00 


M  on  h 128*10' 

c\ i 127  66 

M  on    t  or  M'  on  i 160  42 

a    on  a' 79  30 

a    ox  a/  onf, 129  28 

cl  on  cl' 104  30 

c2 142  20 


M  on  forM'ontf'. 153  20 

MorM'  on/. 141  62 

When  reduced  to  thin  laminae  it  is  often  colourless  and  trans- 
parent, with  a  splendent  lustre ;  fracture  conchoidal  and  resin- 
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ous ;  brittle,  and  yields  to  the  nail.  It  also  occurs  massive. 
Before  the  blowpipe  it  decrepitates,  then  melts ;  ftises  in  the 
oxidating  flame  into  a  transparent  globule,  which  becomes  milky 
on  hardening ;  and  in  the  reducing  flame  effervesces,  and  is  soon 
reduced  to  the  metallic  state. 

The  finest  specimens  of  this  species  are  found  at  the  mines  of 
Wanlockhead  and  Leadhills  in  Dumfries-shire,  oflen  in  tabular- 
shaped  crystals  some  inches  in  diameter*  Pary's  Mine  in  Afi- 
glesea,  and  Mellanoweth  in  Cornwall,  are  its  principal  Englisli 
localities;  while  on  the  Continent  it  is  best  known  at  Clai^slhal 
and  Zellerfeld  in  the  Hartz,  and  at  Badenweiller  in  the  Brisgaur 
Small  but  extremely  perfect  transparent  crystals  have  been 
brought  from  Fondon  in  Gninada ;  while  the  massive  and  com- 
pact varieties  are  chiefly  from  Siberia,  Andalusia,  and  Alstion*Moor« 

Many  of  the  ores  of  lead  are  unquestionably  derived  fi:0intli6 
decomposition  of  galena,  and  none  more  distinctly  so  tban^the 
sulphate,  which  not  only  contains  the  same  ingredients,  but  is 
frequently  met  with  at  Leadhills,  either  occupying  the  cavities  of 
cubical  crystals,  or  disposed  on  a  surface  of  galena,  which  has  all 
the  appearance  of  having  been  acted  upon  by  acids.    (ManiuiL) 

CUPREOUS  SULPHATE  OF  LEAD. 

Diplogenic  Lead  Baryte,  Haidinger,  Schwefelsaures  Blei-und-Kupfer,  L. 
Sulfate  de  Plomb  Cuivreux,  BeudanU  Cupreous  Sulphate  of  I^ead, 
Brooke, 

Combination  ot  mixture  of  sulphate  of  lead,  oxide  of  copper, 
and  watet-. 

Sulphate  of  lead  74-4 

Oxide  of  copper  18'0 

Water  4*7 — Brooke. 

Sp.  Gr.  5-a^5 4.  H.  =  2-5— 30. 
Of  a  deep  azure-blue  colour,  greatly  resembling  that  of  the 
brightest  and  more  translucent  varieties  of  blue  carbonate  of 
copper.  Primary  form  a  right  oblique-angled  prism;  cleavage 
very  perfect  pardlel  to  M,  less  so  to  T;  translucent ;  lustre  vit- 
reous or  adamantine ;  streak  pale  blue. 

Mon  T 102' 46' 

P  on  M  orT 90  00 

/1 90  00 

T  on /I im  30 

Mon  d 120  30 

Mretumony2 104  60 

Brooke^ 

Leadhills  in  Scotland  is  the  only  well-ascertained  locality  of 
this  very  rare  species,  although  it  is  mentioned  also  from  Linares 
in  Spain.  , 


Primary. 
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Bleigelb,  Hnus. 
Jaune,  Br. 


MOLYBDATE  OF  LEAD. 

Gelb-Bleiere,  W.    Plomb  Moljbdat^,  H.  Bt.    Plomb 
Pjramidal  Lead  Baryte,  M.    Melinose,  Beudant. 

.  Combination  of  molybdic  acid  and  oxide  of  lead. 
Oxide  of  lead  60*86  64-42 

Molybdic  acid  dO'l^— Berzelius.    34-25— EJaproth. 

Sp.  Gr.  6-69_6-76.  H.  =  3-0. 
Colour  generaUy  orange  or  wax-yellow,  passing  into  grey  or 
brown,  rarely  aurora-red.  Primary  form,  the  octahedron  with  a 
square  base.  It  occurs  crystallized  in  flat  and  in  acute  four- 
sided  pyramids  variously  modified,  and  in  tabular  crystals ;  struc- 
ture perfectly  lamellar;  yields  to  cleavage  parallel  to  the  planes  of 
the  primary,  and  also  to  the  common  base  ef  the  two  pyramids ; 
fracture  uneven,  passing  into  small  conchoidal,  with  a  glistening 
resinous  lustre ;  translucent,  soft,  and  brittle.  It  rarely  occurs 
massive. 


4. 


5. 


a 


Fig.  1,  an  octahedron,  exhibiting  only  the  planes  of  cl  of  the  following 
figure,  and  much  flatter  than  the  primary.  Fig.  2,  the  same,  of  which 
the  summits,  and  edges  of  the  common  bise  of  the  pyramids,  are  replaced 
by  planes ;  these  planes  are  increased  and  complete  in  fig.  3,  producing 
a  crystal  nearly  in  the  proportiona  of  the  cube.  Fig.  4,  an  octahedron, 
of  which  all  the  solid  angles  q^d  the  edges  of  the  pyramids  are  replaced. 
Fig.  5,  a  tabular  crystal  arising  from  the  deep  replacement  of  the  sum- 
mits of  a  crystal  similar  to  fig.  2,  combined  with  the  planes  of  fig.  4, 
which  replace  the  lateral  solid  angles.  Fig.  6,  a  quadrangular  prism 
(fig.  3)  terminated  by  acute  pyramids. 
Primary. 


P  on  F  or  F  on  V" I3r  15' 

P  on  P'  or  P"  on  P'" 99  50 

Por  Fona ..114  15 

P  on  52 150  38 

a  onclorc'l 142  10 


aon  h\ 172'    7/ 

b2 143  24 

cl  onc'l .....128  23 

cl" 76    0 

c2  on  c2' 99  30 


'    Before  the.blo^ipe  it  decrepitates ;  on  charcoal  jt  fuses  into 
a  dark-grey  mass,  in  which  globules  of  reduced  lead  are  visible ; 
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with  a  little  borax  it  forms  a  brownish  globule,  and  with  a  larger 
quantity  a  blue  or  greenish-blue  glass.  Slowly  and  with  diffi- 
culty soluble  in  nitric  acid,  leaving  a  residue. 

At  Schwarzenbach,  Bleiberg,  and  Windisch-Kappel  in  Car- 
inthia,  the  molybdate  of  lead  occurs  in  beds  and  veins  of  lime- 
stone, along  with  other  ores  of  lead.  It  is  also  met  with  at 
Rezbanya  in  Hungary,  and  at  Moldawa  in  the  Bannat,  where 
its  crystals  bear  at  first  sight  much  resemblance,  particularly 
in  colour,  to  the  chromate. 


CHROMATE  OF  LEAD. 

Hemi-Prismatic  Lead  Baryte,  M.  Prismatic  Lead  Spar,  or  Red  Lead 
Spar,  J.  Bothbleierz,  W.  Kallochroni,  Haut,  Chromsaures  Blei, 
Leonhard.     Plomb  Chromat^  Rouge,  H.     Crocoise,  Beudamt. 

Combination  of  chromic  acid  and  lead. 
Oxide  of  lead        68-5  63-96 

Chromic  acid  31'5 — Berzelius.  34'40 — Thenard. 
Sp.  Gr.  5-95— 6-6.  H.  =  2-5. 
Colour  deep- red  or  hyacinth-red.  Primary  form  an  oblique 
rhombic  prism.  Occurs  in  very  distinct  crystals ;  also  massive. 
Cleavage  parallel  to  M,  perfect ;  translucent,  sometimes  only  on 
the  edges ;  lustre  adamantine ;  streak  orange-yellow.  Before  the 
blowpipe  it  becomes  black  and  decrepitates,  if  quickly  heated ; 
it  may  be  fused,  however,  into  a  black  slag,  containing  globules 
of  metallic  lead.  It  colours  glass  of  borax  green;  and  is  soluble 
without  effervescehce  in  nitric  acid,  forming  with  it  a  yellow 
solution. 


Primary. 


M  on  M QS'SC 

P  onMorM 99  10 

e 119  10 

/. ; 133    0 

h 102    6 

MorMon  c2 133  10 

/. 146  25 

A. 136  36 

fon/..., 140    3 

/on  /. 118  58 


Of  this  rare  and  beautiful  mineral  there  are  only  a  few  known 
localities,  the  principal  of  which  is  Siberia;  it  occurs  near 
Beresof,  in  narrow  veins  traversing  decomposed  gneiss,  and  as- 
sociated with  gold,  iron-pyrites,  galena,  quartz,  and  vauquelin- 
ite.  In  Brazil,  at  Conghonas  do  Campo,  it  occurs  in  equally 
splendid  crystals,  though  more  sparingly,  in  decomposed  grantte« 
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MELANOCHROITE* 

Herrman, 
Sp.  Gr.  5-75. 
Contains  oxide  of  lead  79-69,  chromic  acid  23-31. 
This  mineral  occurs,  along  with  the  preceding,  at  Beresof  in 
Siberia.     Its  form  is  that  of  a  rhombic  prism,  having  two  faces 
enlarged,  so  as  to  impart  to  it  a  tabular  shape.   Colour  hyacinth- 
or  orange-red  ;  lustre  resinous  ;  nearly  opake.   Before  the  blow- 
pipe it  does  not  decrepitate,  but  retains  its  shape  until  it  fuses ; 
and  on  cooling  assumes  a  crystalline  structure.     Its  matrix  is 
calcareous,  and  it  is  associated  with  galena,  vauquelinite,  and 
quartz. 

VAUQUELINITE.t 
Chromate  of  Lead  and  Copper.   Hemi- Prismatic  Olive  Malachite,  Haid. 

Combination  of  chromic  acid,  oxide  of  lead,  and  oxide  of 
copper.  Chromic  acid  28-33,  oxide  of  lead  60-87,  oxide  of  cop* 
per  10-80 — Berzelius. 

Sp.  Gr.  5-8.    H.  =  2-5— 30. 

Primary  form  supposed  to  be  an  oblique  rhombic  prism.  This 
substance  occurs  in  mammillated  masses,  or  minute  and  generally 
macled  crystals,  aggregated  irregularly,  and  constituting  a  thin 
crust,  occasionally  with  a  tendency  to  the  form  of  stalactites, 
which  sometimes  are  hollow,  sometimes  inchide  the  chromate 
of  lead  of  a  dingy  orange  colour.  The  crystals  are  black,  oc- 
casionally with  a  tinge  of  green,  and,  when  viewed  under  the 
microscope,  often  appear  splendent ;  or  they  are  without  lustrfe, 
and  brown.  Streak  siskin-green  or  brownish.  Fracture  un- 
even; faintly  translucent  or  opake.  Before  the  blowpipe  on 
charcoal  it  intumesces  slightly,  and  fuses  into  a  dark-grey  glo- 
bule of  metallic  brilliancy,  surrounded  by  small  beads  of  reduced 
lead ;  but  the  globule  suffers  no  change.  Partly  soluble  in  nitric 
acid. 

P  on  F  over  the  summit....  134' 30' 
P  on  h 149    0 

It  occurs  in  Siberia  on  quartz  accompanying  chromate  of 
lead  ;  also  at  Pont  Gibaud  in  the  Puy  de  Dome ;  and,  it  is  said, 
in  Brazil,  along  with  the  chromate  of  lead  from  that  country. 


•  From  fitXavox^'ifi  flark  colour. 

•j-  In  honour  of  the  celebrated  French  chemist,  Vauquelin. 
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TUNGSTATE  OF  LEAD. 

Scheelsaures  Blei,  L.    Plomb  Tungstat^  Levy.    Sch^litine,  Beudant. 

Combination  of  tungstic  acid  and  oxide  of  lead. 
Oxide  of  lead        48-28  48-0 

Tungstic  acid  51'72 — Lanopadius.  520 — Levy. 
Sp.Gr.  8-L  H,  =  30. 
Primary  form  a  rectangular  four-  sided  prism,  having  one  single 
distinct  cleavage  parallel  to  its  base.  Occurs  in  aggregated 
indistinctly  pronounced  four*sided  prisms,  whose  terminal  edges 
are  replaced  by  octahedral  planes.  Colour  yellowish-^r^y ; 
faintly  translucent ;  lustre  resinous ;  fracture  conchoidaJ  and 
shining.  Before  the  blowpipe  it  melts,  and  gives  off  vapours  of 
lead,  leaving  a  dark-coloured  metallic-like  crystalline  globule  ; 
when  sufficiently  roasted  to  drive  off  the  lead,  it  yields,  with 
borax,  a  yellow  bead,  which  becomes  transparent  and  deep-red 
on  cooling;  and  with  salt  of  phosphorus,  at  a  certain  degree  of 
saturation,  affords  a  blue  one  in  the  reducing  flame. 

Tungstate  of  lead  occurs  at  Zinnwald  in  Bohemia,  associated 
with  quartz  and  mica.  Levy  mentions  it  as  accompanying  the 
molybdate  of  l6ad  at  Bleiberg  in  Carinthia. 

VANADIATE  OF  LEAD. 

Vanadinsaures  Blei,  Leonhard. 

Zimapan. 

Contains  Vanadiate  of  lead  74*00 

Chloride  of  lead  25-33 

Hydrous  oxide  of  iron  0*67 — Berzelius. 

Sp.  Gr.  6-99— 7-23.     Scratched  by  the  knife. 

Occurs,  though  rarely,  in  indistinct  hexagonal  prisms,  general- 
ly in  globules.  Colour  varying  from  straw-yellow  to  reddish- 
brown  ;  opake,  and  dull.  The  fractured  surfaces  present  a  resin- 
ous lustre;  streak  white;  fracture  conchoidal;  brittle.  Before 
the  blowpipe,  in  the  forceps^  it  fuses,  and  on  cooling  retains  its 
yellow  colour;  if  kept  some  time  in  fusion,  however,  it  is  changed 
into  a  steel-grey  porous  mass,  which  upon  charcoal  yields  im- 
mediately globules  of  lead.  Perse  on  charcoal  it  fuses  readily, 
exhales  the  odour  of  arsenic,  is  reduced,  and  leaves,  after  heat- 
ing in  the  inner  flame,  a  steel-grey  Very  fusible  slag,  which  ex- 
hibits the  re-actions  of  chromium.  It  forms  green  solutions 
with  the  sulphuric  and  muriatic  acids ;  and  a  beautiful  yellow 
solution  with  nitric  acid. 

This  mineral  was  first  noticed  at  Zimapan  in  Mexico,  by  Del 
Rio.     Rose  also  observed  it  at  Beresof  near  Ekatherineburg  in 
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Siberia,  associated  with  phosphate  of  lead ;  and  latterly  it  has 
occurred  in  considerable  quantity  among  some  of  the  old  work- 
ings at  Wanlockhead,  in  Dumfries-shire,  where  at  first,  from  the 
resemblance  it  bears  to  that  species,  it  was  mistaken  for  arseniate 
of  lead.  It  is  there  found  in  small  globular  masses  sprinkled 
over  calamine,  or  in  thin  coatings  on  the  surface  of  that  mineral. 
Isolated  and  perfect  crystals  are  rare,  but  occasionally  the  larger 
globules  exhibit  traces  of  six-sided  prisms*    (Manual.) 


SULPHURET  OF  ZINC. 
Blende,*  W.     Zinc  Sulfur^,  H.  Bt     Dodecahedral  Garnet  Blende,  M. 

The  sulphuret  of  zinc,  mixed  with  variable  proportions  of  the 
proto-sulphuret  of  iron  ;  in  some  varieties  also  from  two  to  three 
per  cent,  of  proto-sulphuret  of  cadmium. 


England. 

Pyrenees. 

Var. 

Zinc 

61-3 

630 

60-2, 

Sulphur 

330 

33-6 

30-2 

Iron 

4-0 

3-4 

10-8 

Berthier. 

Berthier. 

Berthier. 

Sp. 

Gr.  4-0— 4-2. 

H.  =  3-5— 40. 

Colour  brown,  yellow,  blackish-brown,  red,  and  black,  rarely 
green.  Primary  form  the  rhombic  dodecahedron.  It  occurs 
crystallized  and  amorphous ;  the  forms  of  its  crystals  are  very 
numerous;  structure  perfectly  lamellar,  and  mechanically  di- 
visible with  facility  into  the  dodecahedron,  octahedron,  obtuse 
rhomboid,  acute  rhomboid,  and  irregular  tetrahedron  ;  the  lustre 
of  the  fragments  is  splendent,  sometimes  adamantine ;  it  is 
translucent  or  opake,  yields  to  the  knife,  is  moderately  brittle, 
and  easily  frangible  in  the  direction  of  the  laminae.  Streak 
varying  with  the  colour,  from  white  to  reddish-brown.  When 
strongly  heated  in  the  oxidating  flame  of  the  blowpipe,  it  emits 
vapours  of  zinc,  which  deposit  on  the  charcoal ;  but  it  is  in- 
fusible, even. with  the  addition  of  borax.  It  gives  out  an  hepa- 
tic odour  when  pulverized  and  digested  in  sulphuric  acid.  Some 
varieties  are  highly  phosphorescent  when  rubbed  or  struck  with 
the  steel. 

Though  the  forms  and  colours  gf  blende  are  extremely  various, 
the  perfect  cleavage  which  it  presents  parallel  to  the  faces  of  the 
dodecahedron  is  highly  characteristic.  It  may  be  distinguished 
also  from  those  varieties  of  galena,  garnet,  and  tin,  which  it  oc- 
casionally resembles,  by  the  facility  with  which  it  yields  to  the 
knife. 

*  From  the  German,  signifying  gMentng ;  in  allusion  to  its  shining 
crystals.  .     » 
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Fig.  1,  the  primary ;  a  rhombic  dodecahedron.  Fig.  2,  the  same,  of 
which  eight  oi  the  solid  angles  are  replaced  by  as  many  triangular  planes^; 
which,  in  fig.  3,  are  increased  greatly,  forming  the  passage  oi  the  rnombic 
dodecaliedron  into  the  regular  octahedron,  fig.  4.  Fig.  5  is  an  octahedron, 
which  has  received  an  increase  of  crystalline  laminse  progressively  di. 
minishing  in  size,  on  opposite  faces ;  this  crystal  forms  the  passage  of  the 
octahedron  into  the  tetrahedron,  fig.  6,  in  which  the  triangular  planes  of 
^.  5  have  received  a  still  further  increase  of  laminse.  Fig.  7»  a  regular 
octahedron,  of  which  the  six  solid  angles  are  replaced  by  quadrangular 
planes,  which  are  increased  and  complete  in  ^,  8,  the  cube.  Fig.  9,  a 
crystal  in  the  general  form  of  the  rhombic  dodecahedron  (fig.  1),  but  mo- 
dified  in  part  with  the  small  equilateral  triangular  planes  of  fig.  2,  and 
of  which  the  edges  are  alternately  replaced  by  isosceles  triangular  planes 
inclining  on  the  solid  angles. 


Pon  P'  or  P^ 120*00'  H. 

P,  P',  or  P"  on  a.....l35  00  — 

Ponr,  ore' ....144  44  — 

a  on  e,  e',  or  e".... 25  15  — 

e  one' ore" .....109  28  — 

c' one"  over  a 70  31  — 

g  on^overa 129  31  — 


Blende  (the  blachjack  of  English  miners)  is  a  mineral  of  very 
frequent  occurrence,  being  met  with  in  beds  and  veins  accom- 
panying most  of  the  ores  of  silver  and  lead.  It  is  found  not 
only  crystallized  as  above,  and  in  macles,  but  massive,  fibrous, 
and  botryoidal.  The  dark-coloured  crystalline  varieties  are  prin- 
cipally from  Derbyshire,  Cumberland,  and  Cornwall,  though 
many  splendid  specimens  are  also  brought  from  Transylvania, 
Hungary,  and  the  Hartz.  A  transparent  bright-yellow  variety 
accompanies  bournonite  and  fahlerz  at  K^nik;  a  still  more 
brilliant  one  of  an  oil-green  colour  occurs  at  Schemnitz;  while 
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Sahla  in  Sweden,  Ratieborzitz  in  Bohemia,  and  several  of  the 
Saxon  localities,  are  celebrated  for  the  splendid  brown  and  black 
crystals  which  they  afford.    {Manual.) 

Cadmiferaus  Blende.  The  splendent  fibrous  blende  of  Przi- 
bram  possesses  a  lustre  very  nearly  metallic,  especially  after 
fresh  fracture ;  its  structure  is  radiated,  the  fibres  are  shining, 
and  of  a  brown  colour,  and  it  contains  a  small  proportion  of 
cadmium.  A  white  fibrous  variety  in  botryoidal  concretions 
also  occurs  in  Fowey  consolidated  mines  ;  the  massive  in  many 
other  Cornish  localities. 

Though  this  ore  is  frequently  found  in  large  quantities,  the 
difficulty  of  reducing  it,  and  the  limited  extent  to  which  it  can 
consequently  be  applied,  render  it  a  production  of  little  impor- 
tance ;  it  is  however  in  some  instances  employed  as  an  ore  of 
zinc. 


RED  OXIDE  OF  ZINC. 
Prismatic  Zinc  Ore,  M.  Zixik  Ozyd,  L.  Zinc  Ozyd^  Manganesif^re,  B. 

Oxide  of  zinc,  usually  mixed  with  red  oxide  of  manganese. 

New  Jersey. 

Oxide  of  zinc  92-0  88-0 

Oxide  of  iron  and  manganese   8*0  12*0 

Bruce.    '       Berthier. 
Sp.  Gr.  5*4— 5*5.     H.  z=  40— 45. 

Colour  aurora-  or  vermilion-red,  inclining  to  yellow.  Primary 
form  a  right  rhombic  prism  of  about  125**  and  53**.  It  occurs 
massive,  disseminated,  and  micaceous  ;  the  structure  is  lamellar ; 
principal  cleavage  parallel  to  the  terminal  plane  of  the  prism ; 
translucent  when  reduced  to  thin  laminae,  or  opake;  with  an  ada- 
mantine or  shining  lustre ;  but  on  exposure  it  becomes  dull  and 
covered  by  a  pearly  crust ;  streak  orange-yellow ;  fracture  con- 
choidal ;  brittle,  and  easily  scratched  by  the  knife.  It  is  infu- 
sible before  the  blowpipe  without  addition,  covering  the  char- 
coal with  zinc  fumes  when  exposed  to  the  reducing  fiame ;  but 
with  borax  melts  into  a  transparent  yellow  bead,  and  with  salt 
of  phosphorus  forms  a  colourless  one.  It  is  soluble  without  ef- 
fervescence in  nitric  acid,  and  is  supposed  to  derive  its  red  co- 
lour from  the  manganese  it  contains. 

It  occurs  massive,  and  in  considerable  quantities,  mixed  with 
calc-spar  and  franklinite,  at  the  Franklin  and  Stirling  mines 
near  Sparta  in  New  Jersey.  Mitscherlich  has  described  some 
minute  six-sided  prisms,  formed  artificially  in  the  iron  furnaces 
of  KonigshUtte  in  Silesia,  which  he  believes  to  belong  to  this 
species. 
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66-87 

64-5 

26-23 

25-5 

7-40 

100 

Berzelius. 

Berthier. 

SILICEOUS  OXIDE  OF  ZINC. 

Electric  Calamine.   Prismatic  ^inc  Barjte,  M.  Prismatic  Calamine,  J. 
Galmei  (in  part),  W.    Zinc  Oxyd4  Silicifdre,  H. 

Combination  of  oxide  of  zinc,  silica,  and  water. 

Limbourg.      Altenberg.        Brisgau. 
Oxide  of  zinc  66-88  ^ 

Silica  24-89 

Water  7-46 

Berzelius. 

Sp.  Gr.  3-3 — 3-6.  H.  =  5-0  when  crystallized,  the  massive 
varieties  being  less. 

Most  prevalent  colour  white,  occasionally  blue,  green,  yellow, 
or  brown.  Primary  form  a  right  rhombic  prism.  It  occurs 
crystallized,  stalactitic,  mammillated,  botryoidal,  and  massive. 
The  crystalline  forms  are  numerous;  the  crystals  are  mostly 
disposed  in  radiated  groups;  cleavage  perfect  parallel  to  M; 
fracture  uneven ;  streak  white;  lustre  vitreous;  varies  from 
transparent  to  opake ;  yields  to  the  knife,  but  is  much  harder 
than  the  carbonate  of  ztnc^  When  gently  heated  it  is  strongly 
electric ;  some  varieties  become  so  by  friction.  Before  the 
blowpipe  it  slightly  decrepitates,  loses-  its  trans|)arency,  intu- 
mesces,  and  emits  a  green  phosphorescent  light;  it  is  infusible 
without  addition,  but  is  soluble  with  borax  intb  a  clear  glassy 
globule,  which  becomes  opake  on  cooling.  Reduced  to  powder 
it  dissolves  in  heated  sulphuric  and  muriatic  acid,  and  the  so- 
lution gelatinizes  on  cooling. 


Primary, 


Mon  M' lOaMC 

Mor  M'  on  a 132  35 

Mon  h 128  40 

a  on  core'. 115  00 

con  (f 126  86 


This  species  and  the  following  are  frequently  found  associated 
in  veins,  with  blende,  iron,  and  lead.  Considerable  quantities 
occur  at  Bleiberg  and  Raibel  in  Carinthia,  often  in  extremely 
delicate  crystals.  Several  beautiful  varieties  are  met  with  near 
Freiburg  in  the  Brisgau,  at  Rezbanya  in  Hungary,  Tarnowitz  in 
Silesia,  and  Altenberg  near  Aix-la-Chapelle.  Concentric  botry- 
oidal groups  occur  in  the  Mendip  Hills,  and  at  Wanlockhead 
in  Dumfries-shire;  and  numerous  pseudomorphic  crystals,  as- 
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suming  different  forms  of  the  carbonate  of  lime>  are  found  in 
Derbyshire,  and  at  ^Schemnitz  in  Hungary. 


CARBONATE  OF  ZINC. 

Galmeijin  part),  W.    Zinc  Carbonate  H.    Calamine.*   Rbombohedral 
Zinc  Baiyte,  M.    Zinc  Spath,  L.    Bhombohedral  Calamine,  J. 

It  is  the  carbonate  of  zinc. 

Somerset.  Derby.  Altai. 

Oxide  of  zbc  64r8  65-2  62-5 

Carbonic  acid  33-2  34-8  36-0 

Smithson.  John. 

Sp.  Gr.  4-2-«4-6.     H.=:50. 

Cakunineis  found  crystallized,  compact,  pseudomorphic,  earthy, 
and  cupriferous.  Colour  commonly  greyish  or  yellowish^  but  also 
occurs  of  various  shades  of  green  and  brown.  Primary  form  an 
obtuse  rhomb  of  107®  40^  It  is  found  in  obtuse  and  acute  rhombs, 
and  in  long  quadrilateral  tables  which  sometimes  are  modified  ; 
structure  perfectly  lamellar,  yielding  to  cleavage  parallel  to  all  the 
primary  planes ;  the  external  lustre  of  the  crystals  is  between 
vitreous  and  peai^y ;  translucent  or  opake,  and  yields  easily  to 
the  knife.  It  dissolves  with  effi&rvescence  in  nitric  or  muriatic 
acid,  but  it  does  not,  like  the  silicate  of  zinc,  form  a  jelly  with 
them.  Before  the  blowpipe  it  is  infusible,  but  loses  its  trans- 
parency, the  carbonic  acid  is  driven  off,  and  the  residue  acts 
like  pure  oxide  of  zinc.  With  salt  of  phosphorus  it  fuses  into  a 
transparent  glass,  which  becomes,  in  the  reducing  fire,  clouded 
on  flaming,  and  forms  a  white  enamel  when  cold.  It  is  nega- 
tively electrified  by  friction. 

Most  of  the  localities  of  the  foregoing  species  are  also  com- 
mon to  this.  A  dark- brown  coloured  variety,  and  another  of  a 
beautiful  bright  green,  are  found  in  Siberia.  Jefferson  County  in 
the  United  States ;  Dognatzka  and  the  Bannat  in  Hungary ; 
Reibel  and  Bleiberg  in  Carinthia ;  Tarnowitz  in  Silesia ;  Aix-Ia- 
Chapelle;  Mendip  in  Somersetshire ;  Matlock  in  Derbyshire  5  Wan- 
lockhead  and  the  Lead  Hills  in  Scotland ;  all  produce  it  in  consider- 
able abundance.  A  compact,  fibrous,  semi-transparent  variety,  of 
a  pale-yellow  colour,  disposed  in  concentric  laminae,  also  occurs 
at  Alston  Moor  in  Cumberland. 

This  species,  however,  does  not  so  often  occur  crystallized  as 
the  siliceous  oxide,  being  more  generally  stalactitic,  reniform, 
mammillated,  cellular,  and  amorphous;  sometimes  imperfectly 
fibrous  ;  and  frequently  assuming  the  aspect  of  calcedony. 

•  From  the  Latin,  calamus,  a  reed  ;  when  in  fusion,  it  adheres  to  the 
base  of  the  furnace,  in  the  form  of  reeds. 
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WILLELMINE. 

Willelmine,  Levy'uid  Beudant.    Willemit,  LeonJiard, 
Sp.  Gr.  4-18. 

An  anhydrous  silicate  of  zinc, — ^being  composed  of  silica,  oxide 
of  zinc,  and  a  small  quantity  of  oxide  of  iron.  Crystallized  in 
regular  six-sided  prisms,  terminated  by  rhombic  faces  inclined 
to  one  another  at  an  angle  of  about  128*^.  Primary  form  an  ob- 
tuse rhomboid  of  128°.  Colour  white,  yellow,  red,  or  reddish- 
brown.     Cleavable  in  one  direction,  perpendicular  to  the  axis. 

It  occurs  in  the  calamine  deposits  of  the  Vielle  Montagne, 
near  Aix-la-Chapelle. 

SULPHATE  OF  ZINC. 

Prismatic  Vitriol  Salt,  M.    Gallizinite,  Beudant.    Z'uAi  Vitriol,  Kar$. 
Zinc  Sulphate,  H.    White  Vitriol,  A. 

The  hydrous  sulphate  of  zinc. 
Schemnitz. 


Oxide  of  zinc 
Sulphuric  acid 
Oxide  of  manganese 
Oxide  of  iron 
Water 

Sp.  Gr. 


28-5 
29-8 

0-7 

04. 
408— Beudant. 


27-5 
20-0 

0-5 

0-0 
50-0— Klaproth. 


2036.  H.=z20— 2-5. 
Greyish-,  yellowish-,  reddish-,  or  greenish- white.  Primary  form 
a  right  rhombic  prism  of  90°  42'.*  It  seldom  occurs  distinctly 
crystallized,  generally  massive,  stalactitic,  botryoidal,  reniform, 
and  investing ;  cleavage  perfect  parallel  to  the  face  o ;  fracture 
conchoidal ;  lustre  vitreous ;  streak  white;  transparent  or  translu- 
cent ;  with  a  nauseous  metallic  taste.  Before  the  blowpipe  it  is 
fusible  with  ebullition,  giving  off  its  sulphuric  acid,  and  covering 
the  charcoal  with  a  white  coating.   It  is  readily  soluble  in  water. 


^2^ 


M  on  / 129*    2' 

M  on  M 90  42 


It  occurs  principally  in  the  deserted  galleries  of  old  mines, 
frequently  with  blende,  and  is  supposed  to  arise  from  the  decom- 
position of  that  mineral.  It  is  found  at  Rammelsberg  near 
Goslar  in  the  Hartz,  in  Austria,  Hungary,  at  Fahlun  in  Sweden, 
and  at  Holywell  in  Flintshire ;  but  it  is  a  rare  species. 

•or  7'  and  SS**  63'  according  to  Beuda^^OOgle 
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HOPEITE* 

Brewster,  Trans.  Rojal  Soc  Edin.  x.  107» 

"  A  compound  of  some  of  the  stronger  acids, — ^as  phosphoric 
or  boracic — zinc,  an  earthy  base,  a  little  cadmium,  and  a  great 
deal  of  water," 

Sp.  Gr.  2-46— 2-76.     H.  =  2-5— 30. 

Primary  a  right  rhombic  prism  of  98»  2&  and  8P  34^. 
Cleavage  perfect  parallel  to  /.  Colour  greyish-white ;  transparent 
or  translucent ;  lustre  vitreous,  inclining  to  pearly  on  the  face  e  ; 
streak  white.  Surface  of  p  deeply  striated  longitudinally ;  rest 
of  the  faces  smooth.  Entirely  soluble  without  effervescence  in 
the  muriatic  and  nitric  acids,  but  is  acted  upon  very  slowly  by 
sulphuric.  Neither  phosphorescent  nor  electric  by  heat.  Yields 
water  in  the  matrass,  and  melts  before  the  blowpipe  into  a  clear 
colourless  globule,  which  tinges  the  flame  green. 


^\ 


M  on  M  over  ^...., lOr  24' 

«  on  «  over  / 81  34 


vM 


This  is  a  very  rare  substance ;  it  was  noticed  by  Sir  David 
Brewster ;  and  has  hitherto  been  found  only  in  the  calamine 
mines  of  AJtenberg  near  Aix-la-Chapelle. 

NATIVE  QUICKSILVER. 
Mercury.     Gediegen  Quecksilber,  W.    Mercure  Natif,  H.  Bt. 

Fluid  mercury  is  the  pure  metal  as  produced  by  nature ;  it 
presents  no  determinate  form,  but  occurs  in  small  globules  dis- 
seminated through  its  matrix. 

It  is  of  a  silver-white  colour,  with  a  splendent  metallic  lustre. 
Specific  gravity  i3'6.  It  volatilizes  entirely  before  the  blow- 
pipe at  less  than  a  red  heat ;  becomes  solid  at  a  temperature  of 
—  40^;  and  is  easily  soluble  in  nitric  acid. 


•  In  honour  of  Dr  Hope,  Regius  Professor  of  Chemistry  in  the  Uni. 
Versity  of  Edinburgh. 
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It  occurs  in  most  of  the  mines  producing  the  ores  of  quick- 
silver, particularly  those  of  Idria  in  Camiola,  Almaden  in  Spain, 
and  the  Palatinate.  At  Idria  it  is  found  in  a  kind  of  slate-clay, 
which  forms  the  upper  portion  of  the  mines ;  and  from  this  source 
is  obtained  by  means  of  washing.  Mercury  is  used  in  varioud 
chemical  and  pharmaceutical  preparations ;  in  the  amalgamation 
of  gold  and  silver  ores,  for  which  purpose  vast  quantities  are 
annually  exported  from  Europe  to  the  South  American  continent; 
in  the  formation  of  artificial  cinnabar,  and  fulminating  powder 
for  percussion  guns ;  in  silvering  mirrors ;  making  thermometers 
and  barometers ;  and  for  many  other  purposes. 


NATIVE  AMALGAM. 

N aturlisches  Amtlgam,  W*    Mercure  Argental,  H.  BU    Dodecahedral 
Mercury,  M.    Amalgame,  Necker, 

Union  of  mercury  and  silver. 
Mercury  66-2  72*5 

Silver  34-7— Klaproth.  27-5— Cwdier. 

Sp*  Gr.  10-0— 14-1.  H-  =  l-O— 3-5. 
Silver-white,  or  greyish.  Primary  form,  rhombic  dodecahedron. 
It  occurs  in  a  semi-fluid  state ;  sdso  massive ;  and  occasionally 
forms  large  and  very  perfect  crystals,  with  numerous  modifica- 
tions of  the  rhombic  dodecahedron;  but  no  distinct  cleavage 
has  been  observed ;  has  a  fiat  conchoidal  fracture ;  is  soft,  cracks 
when  cut,  and  acquires  vitreous  electricity  from  friction  when 
isolated.  Before  the  blowpipe  the  mercury  is  volatilized,  and 
a  bead  of  silver  remains.  It  whitens  the  surface  of  copper  when 
rubbed  warm  upon  it.     Soluble  in  nitric  acid. 


P  or  P  on  P 120'   y 

P  on  fl«.....; 135  00 

^  — d. 154  00 

i 150  00 

k. 160  40 

a    on  l 161     2 

i    onk 169    5 


It  is  found  principally  at  Rosenau  in  Hungary,  and  at  Mos- 
chellandsberg  in  Deux  Ponts,  accompanied  by  quicksilver  and 
cinnabar,  in  ferruginous  and  argillaceous  veins,  and  is  described 
as  occurring  at  those  points  where  veins  of  silver  and  mercury 
traverse  one  another. 
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SULPHURET  OF  MERCURY, 

Peritomous  Ruby  Blende,  M.      Quecksilber-Lebererz.     ^Tinnober,  W. 
Mercure  Sulfurd,  H.  Bt.    Cinnabar,  A.* 

Combination  of  mercury  and  sulphur. 
Japan «  Idria. 

Mercury  84-50  8500 

Sulphur  U-75— Klap.        14-25— Klap. 

Sp.  Gr.  6-7— 8-2.  H.  =  2-0— 2-5. 
It  varies  in  colour  from  carmine,  through  cochineal- red,  to 
lead-grey ;  in  this  last  case  it  is  opake,  and  has  a  metallic  lustre  ; 
when  it  is  red  it  is  more  or  less  translucent,  and  exhibits  an  ada- 
mantine lustre.  Primary  form  an  acute  rhomboid  of  71°  48'  and 
108°  12',  in  which  it  also  occurs  crystalKzed;  but  the  crystals 
are  mostly  modified  by  secondary  planes ;  also  massive,  fibrous, 
and  pulverulent.  Structure  lamellar,  in  the  massive  sometimes 
airved,  with  a  shining  histre;  cleavage  highly'perfect  parallel  to  P, 
the  primary  rhomboid ;  streak  bright  scariet.  Before  the  blowpipe 
it  meks^  and  is  volatilized  with  a  Wue  flame  and  sulphureous 
odour.  On^being  suWiaaated  it  crystallises  in  cc^umnar  masses* 
It  is  soluble^in  mtro-murtatic  acid. 

P  on  F 71^48' 

P  on  ft2 157  20 

63^ 152     8 

e ...«159  18 

a    on  n 127     5 

52 133  22 

63 138  34 

54 146  31 

e   on   61 .142  55 

63 131  26 

Figure  and  moasurements  on  the  authority  of  Haiiy. 

The  Lebererz  or  Hepatic  Cinnabar  is  dark-red,  sometimes 
nearly  iron-grey ;  it  occurs  both  compact  and  slaty ;  and,  being 
generally  mixed  with  impurities,  such  as  bituminous  matter  or 
clay,  affords  a  brownish  streak,  and  is  always  opake. 

The  best-defined  crystals  of  cinnabar  are  found  in  the  coal 
formation  of  Moschellandsberg  and  Wolfstein  in  the  Palatinate, 
though  it  also  occurs  in  beds  traversing  gneiss  at  Reichenau'jn 
Upper  Carinthia,  in  grauwacke  at  Dumbrawa  in  Transylvania, 
and  in  limestone  at  Neumarktel  in  Carniola.  Well-crystallized 
specimens  are  mentioned  also  from  Japan,  Mexico,  and  Brazil. 
The  principal  repositories  of  this  ore,  however,  are  Alraaden  in 

•  From  the  Greek,  signifying  a  red-coloured  grain. 
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Spain,  and  Idria  in  Carniola,  where  it  occurs  almost  exclusively 
massive,  and  whence  it  is  obtained  in  large  quantities  as  an  ore  of 
mercury.  The  variety  termed  coralinerzy  from  the  latter  loca- 
lity, consists  of  curved  lamellar  concretions,  which  present  th^ 
form  and  apparent  structure  of  fossilized  shells. 

Cinnabar  is  the  most  abundant  and  most  important  ore  of 
mercury,  which  is  obtained  from  it  in  a  metallic  state  by  subli- 
mation. Vermilion  is,  in  fact,  pure  cinnabar,  being  a  compound 
of  mercury  and  sulphur,  in  nearly  the  same  proportions  as  in 
this  species.    (Manual.) 


MURIATE  OF  MERCURY. 

Horn  Quicksilver.    Quecksilber  Hornerz,  W.    Mercure  Muriate,  H. 
Chlorquecksilber,  BerM»  Pyramidal  Pearl  Kerate,  M.  Calomel,  BcudanU 

Chloride  of  mercury.     Chlore  14*89,  mercury  85*  11. 

Sp.  Gr.  6-48— 6-5.     H.  =  1-5— 2-0. 

Colour  greyish- white,  grey,  yellowish  and  greenish-grey; 
sometimes  occurs  crystallized  in  distinct  quadrangular  prisms 
terminated  by  pyramids  r  also  in  tubercular  crusts  ;  sometimes 
fibrous;  rarely  compact;  is  occasionally  translucent,  with  an 
adamantine  or  vitreous  lustre ;  and  is  sectile ;  fracture  conchoi- 
dal  or  uneven.  Before  the  blowpipe  on  charcoal  it  is  totally 
volatilized  if  pure ;  in  the  matrass  it  affords  a  white  sublimation, 
and  mixed  with  soda  forms  numerous  globules  of  mercury. 


M  on  M 90'00' 

M  or  M  on  cl  or  cl 129  30  ? 

c2  or  c2 158  00 

d 135  00 

a  on  d.. 119  30  f 


HE 


The  preceding  figure  and  measurements  are  on  the  authority  of  Brooke. 

The  principal  locality  of  this  rare  mineral  is  Moschellands- 
berg  in  Deux  Fonts,  where  the  crystals  are  often  large  and  well 
defined,  coating  the  cavities  of  a  ferruginous  gangue,  and  asso- 
ciated with  cinnabar ;  but  it  is  also  met  with  in  the  quicksilver 
mines  of  Idria  in  Carniola,  at  Almaden  in  Spain,  and  at  Hor- 
zowitz  in  Bohemia, 
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IODIC  MERCURY. 

lodure  de  Mercure,  or  Mercure  lodurd,  Necker.     lod-Quecksilber, 
Del  Rio  and  Leon^tard, 

In  spots  of  a  fine  lemon-yellow  colour,  in  the  variegated  sand- 
stone of  Casas  Viegas,  Mexico.  Exposed  to  the  air,  as  well  as 
in  ammonia,  it  changes  to  black.  It  resembles  the  artificial  prot- 
iodide  of  mercury.    (Shepard,) 
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Those  of  which  the  base  is  sulphur  or  carbon.  It  includes  sub- 
stances of  the  most  opposite  exteroal  characters ;  both  the 
hardest  and  the  softest  in  nature. 


SULPHUR. 

Naturlicher  Scfawefel,  W.    Soufre,  H.    Prismatic  Sulphur,  M. 

Sp.  Gr.  1-9— 2-1.  H.  =  1-6— 2-5. 
Colour  when  pure,  citron-yellow ;  from  accidental  admixture 
sometimes  red,  brown,  yellowish-grey,  and  even  green.  Pri- 
mary a  four-sided  pyramid,  with  equal  and  similar  scalene  trian- 
gular planes,  and  of  which  the  common  base  is  rhombic.  It  oc- 
curs massive,  disseminated,  investing  other  minerals,  and  crys- 
tallized in  the  form  of  an  acute  four-sided  pyramid,  either  perfect 
or  variously  modified  ;  cleavage  imperfect  and  interrupted ;  frac- 
ture conchoidal,  uneven  in  the  impure  varieties ;  lustre  shining 
and  resinous,  varying  from  transparent  to  translucent  on  the 
edges ;  very  brittle.  It  bums  readily  with  a  lambent  blue,  or 
white  flame,  according  to  the  low  or  high  degree  of  temperature, 
emitting  at  the  same  time  a  pungent  smell  of  sulphureous  acid, 
and  fuses  into  a  brown  liquid.  It  acquires  resinous  electricity 
by  friction. 

1.  2. 


Fig.  l,^the  primary  pyramid.     Fig.  2.  the  same  elongated.     Fig.  3, 
the  same,  having  its  summits  replaced.    Fig.  4  :  in  this  two  opposite  solid 


angles  of  the  octahedron  are  replaced  by  rhombic  planes.     Fig.  6 :  in 
this  the  edges  of  the  base  of  the  pyramid  are  deeply  replaced  by  quad- 

r«n,,iil«r  «iar,o«     T«  ««  ^  *u i^^  ^4^  .1^^  primary  are  replac  '  * 

I  on  each. 
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rangular planes.  In  fig.  6,  the  summits  of  the  primary  are  replaced  br 
four  triangular  planes,  forming  a  low  pyramid  on  each. 
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Sulphur  occurs  principally  in  two  kinds  of  repositories, — either 
in  gypsum  and  salt  rocks,  as  in  the  valleys  of  Noto  and  Maz- 
zara  in  Sicily,  at  Conii  near  Cadiz  in  Spain,  and  at  Cracow  in 
Poland ;  or  in  the  vicinity  of  active  and  extinct  volcanoes.  In 
the  latter  case  it  is  the  result  of  sublimation,  forming  either  crys- 
tals in  the  clefts  and  cavities  of  the  rock,  or  crusts,  stalactites,  and 
loose  efflorescent  coatings.  In  small  quantities  it  is  likewise  met 
with  in  certain  metalliferous  veins,  as  in  Savoy,  Switzerland, 
Hanover,  &c.  In  Iceland  it  is  deposited  by  hot  springs,  and 
many  of  the  natural  medicinal  waters  both  of  this  and  other 
countries  hold  it  largely  in  solution.  In  Sicily  crystals  of  sul* 
phur  two  or  three  inches  in  diameter  are  occasionally  met  with  ; 
and  by  much  the  larger  proportion  of  what  is  used  for  commer- 
cial purposes  is  obtained  from  that  island ;  at  Radoboy,  near 
Crapina  in  Croatia,  it  occurs  in  imbedded  spheroidal  masses,  of 
a  brown  tinge,  which  is  owing  to  bitumen ;  and  in  the  dark-red- 
dish coloured  sulphur  of  the  Lipari  Islands,  Stromeyer  detected 
selenium.    (Manual.) 


DIAMOND.* 

Octahedral  Diamond,  M«    Diamond,  W.  and  H. 

Pure  carbon. 
Sp.  Gr.  3-55.  H.  =  1(H). 
Diamonds  are  either  colourless,  or  of  a  yellowish,  bluish,  yel- 
lowish-green, clove-brown,  or  rose-red  tinge.  Primary  form  the 
regular  octahedron ;  always  found  in  detached  crystals,  the  va- 
rieties of  form  in  which  are  numerous ;  the  faces  often  convex, 
giving  its  crystals  a  spherical  appearance ;  frequently  macled ; 
structure  perfectly  lamellar,  yielding  readily  to  cleavage  parallel 
to  the  planes  of  the  octahedron ;  lustre  brilliant  adamantine ; 


•  Perhaps  from  adamus  (Pliny),  signifying  uncanquerahk. 
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fracture  conchoidal ;  varies  from  transparent  to  nearly  opake. 
At  a  heat  less  than  the  melting  point  of  silver  (viz.  at  14° 
Wedgewood)  it  gradually  dissipates,  burns,  and,  combining  with 
nearly  the  same  quantity  of  oxygen,  forms  the  same  volume  of 
carbonic  acid  as  charcoal,  whence  it  appears  to  consist  of  pure 
carbon.  It  is  not  acted  upon  by  acids  or  alkalies  ;  possesses  vi- 
treous electricity  when  rubbed ;  and,  after  exposure  to  the  solar 
rays,  presents  in  the  dark  a  distinct  phosphorescence. 


1. 


2. 


5. 


6. 


For  transitions  of  fig.  1,  2,  3,  4,  5,  see  Red  Oxide  of  Copper,  p.  317. 

The  crystal  represented  by  the  annex- 
3  >s^  ed  figure  was  selected,  as  exhibiting,  with 

<Ji /"^vAX        more  than  usual  beauty  and  precision, 
^y /^   ^"Ti    -n    \«J2\     ^^®  planes  of  the  primary  octahedron  P, 
>2  I    -P     \    A    P',  P'',  and  P%  and  those  of  the  cube  n, 
a\  and  a'\  which  are  generally  flat  and 
brilliant.    The  numerous  faces  dl  and 
a  \    .    \-^\      \   ^  are  uniformly  convex  ;  each  of  these 

faces  is  in  reality  a  series  of  planes,  as 
is  manifest  on  other  crystals,  but  in  no 
p  jy  instance  sufficiently  perfect  for  the  use 
of  the  reflective  goniometer.  In  the  last 
of  the  small  preceding  figures,  these  faces 
are  shown,  to  the  exclusion  of  the  planes  of  the  octahedron  and  cube. 
The  true  angles  of  these  solids  are; 

P  on  P'or  P" 109' 28' 

P  on  fl,  fl',  or  a" 125  13 

a  on  a' or  a" 90  00 

The  rocks  hitherto  considered  as  the  matrix  of  the  diamond 
are  secondary  ones,  as  several  kinds  of  sandstone,  consisting  of 
aggregated  quartz  pebbles  ;  it  is  also  found  in  strata  of  iron-shot 
sand  and  clay,  and  in  the  alluvium  of  plains  and  rivers. 

Hindostan  and  Brazil  are  the  principal  localities  of  diamond, 
and  in  both  these  countries  it  is  confined  to  the  tropics.  In 
India,  where  it  has  for  ages  been  an  article  of  commerce,  it  is 
met  with  in  the  district  between  Golconda  and  Masulipatam, 
near  Parma  in  Bundelcund,  where  some  of  the  most  magnificent 
specimens  have  been  found ;  and  extensively  on  the  Mahanuddy, 
and  in  the  vicinity  of  Ellore.  Up  to  the  commencement  of  last 
century,  diamonds  were  wholly  derived  from  India  and  Borneo. 
In  Brazil,  the  district  of  Minas  Geraes  comprehends,  so  far  as 
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h  known,  the  whole  diamond  grounds  of  the  American  conti- 
nent. The  largest  and  most  magnificent  specimens  have  hither- 
to been  brought  from  the  East.  The  Pitt  or  Regent  Diamond, 
for  instance,  one  of  the  crown  jewels  of  France,  weighing  136 
carats,  was  found  in  the  Golconda  district ;  that  of  the  emperor 
of  Russia,  the  weight  of  which  is  193  carats,  is  said  to  have  once 
formed  the  eye  of  an  Indian  idol,  and  is  doubtless  from  the  same 
vicinity.  The  Rajah  of  Mattan  possesses  one  of  367  carats, 
which  was  found  in  Borneo ;  and  that  of  the  Great  Mogul  is  said 
in  its  rough  state  to  have  weighed  not  less  than  800  carats.  In 
Brazil,  although  of  fine  water,  they  rarely  exceed  twenty  carats. 


PLUMBAGO.* 

Rhomboidal  Graphite,  J.    Graphit,  W.     Fer  Carbur^,  H.   Ithombo- 
hedral  Graphite  Mica,  M. 

Combination  of  a  considerable  quantity  of  carbon,  with  a  small 
proportion  of  iron. 

ComwalL 
Carbon  91-9  960  92-0 

Iron         -        91  4-0  80 

Bertholet.  Saussure.  Vauquelin. 
Sp.  Gr.  208--245.  H.  =  1-0— 2-0. 
.  Colour  iron  or  steel-grey.  Primary  form  a  regular  six-sided 
prism.  It  occurs  in  kidney-shaped  masses,  or  disseminated  in 
rocks ;  also,  though  rarely,  crystallized  in  regular  six-sided 
prisms,  of  which  the  summits  are  striated  parallel  to  three  of  their 
edges ;  cleavage  perfect  perpendicular  to  the  axis.  It  has  a 
glistening'  metallic  lustre,  a  granular  and  uneven  fracture ;  is 
unctuous  to  the  touch ;  sectile,  and  the  thin  laminae  very  flexible ; 
not  very  brittle ;  streak  lead-coloured  and  shining.  Before  the 
blowpipe  it  becomes  yellow  or  brown  after  long-continued  heat, 
but  is  infusible ;  and  is  not  affected  by  the  addition  of  any  re- 
agent. 

It  belongs  chiefly  to  primitive  rocks,  and  to  the  coal  formation. 

The  purest  and  most  esteemed  plumbago  is  found  at  Borrow- 
dale  in  Cumberland,  where  it  occurs  in  rocks  consisting  chiefly 
of  grauwacke,  and  whence  it  is  obtained  in  considerable  quantity 
for  the  manufacture  of  pencils.  It  occurs  crystallized  at  Par- 
gas  in  Finland,  in  Greenland,  and  in  the  United  States;  in 
scales  like  mica  at  Arendal  in  Norway ;  forming  irregular  mas- 
ses imbedded  with  particles  of  garnet  in  gneiss,  at  Strathferran 
near  Beauly  in  Aberdeenshire  ;  passing  into  a  kind  of  columnar 

^  Plumbago,  from  its  drawing  like  lead  (its  streak  being  of  the  sane 
colour).    Graphite,  from  the  Greek,  to  draw  j  in  allusion  to  its  use. 
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coal  at  Craigroan  in  Ayrshire ;  at  Passaa  in  Austria ;  in  Cej" 
Ion ;  and  many  other  places.  Besides  being  extensively  used 
in  the  fabrication  of  pencils,  graphite  is  employed  in  the  mana- 
facture  of  crucibles,  particularly  those  required  for  the  purposes 
of  the  mint,  as  they  sustain  intense  heat,  and  are  esteemed  for 
their  tenacity  and  expansibility.  It  is  also  used  to  diminish 
friction,  and  to  protect  iron  from  oxidation.     (Manual.) 


ANTHRACITE.* 

Olanzkohle,  W.  Blind  Coal.  Anthracite,  H.  Bt.  Blende  Charbon- 
neuse,  Br.  Non-bituminous  Mineral  Coal,  M.  Glance  Coal,  J. 
Kohlenblende,  I^. 

Combination  of  carbon  in  considerable  quantity,  with  a  small 
proportion  of  silica. 

Tarantaise. 
Carbon  68-0  72-05 

Silica  800  13-19 

Oxide  of  iron        2-0  3-47 

Alumina  0*0 — Vauquelin.       3«29 — ^Dolomiea. 

Sp.  Gr.  l-4^ia  H.  =  2-0— 2-5. 
Primary  form  a  rhombic  prism  of  120®. 
Of  this  substance  there  are  three  varieties.  Massive  Anthra- 
cite is  of  an  iron-black  colour,  often  superficially  tarnished,  and 
occasionally  with  a  splendent  metallic  lustre ;  fracture  conchoi- 
dal  and  shining ;  is  light  and  brittle.  It  burns  without  flame 
or  odour,  leaving  a  whitish  ash.  It  occurs  at  the  Meissner,  in 
Hesse. 

Slati/  Anthracite  has  a  brownish-black  colour.  The  structure 
is  imperfectly  slaty  in  one  direction,  with  a  somewhat  metal- 
lic lustre;  fracture  flat  conchoidal;  easily  frangible,  somewhat 
sectile,  and  brittle.  Vast  deposits  of  anthracite  exist  in  the 
United  States,  the  most  celebrated  of  which  is  the  anthracite 
region,  as  it  is  called,  of  the  Susquehanna  in  Pennsylvania ;  it  is 
between  sixty  and  seventy  miles  long,  and  about  five  broad,  con- 
stituting a  trough  or*elongated  basin,  through  which  the  Susque- 
hanna river,  and  Lackawanna  creek  flow. 

In  England  it  is  found  in  the  coal-formation  near  Walsal  in 
Staffordshire  {Stone  Coal) ;  in  Wales,  in  the  southern  parts  of 
Brecknockshire,  Carmarthenshire,  and  Pembrokeshire  (Welsh 
Culm)  ;  in  the  same  situation  near  Cumnock  and  Kilmarnock  in 
Ayrshire,  and  many  other  parts  of  Scotland  (Blind  Coal)  ;  and 
at  Kilkenny  in  Ireland  (Kilkenny  Coal), 


•  Anthracite,  from  the  Greek  ;  consisting  of  carbon. 
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Columnar  Anthracite  occurs  in  short  prismatic  concretions, 
either  straight  or  curved ;  of  an  iron^black  colour,  with  a  shining 
metallic  lustre,  and  occasionally  tarnished  externally.  It  is  opake, 
soft,  light,  and  brittle.  It  burns  without  flame  or  smoke.  It  is 
principally  found  at  the  Meissner,  in  Hessia,  forming  the  upper 
portion  of  a  bed  of  brown  coal,  which  is  covered  by  basalt ;  at 
Craigman  in  Ayrshire,  also,  and  in  some  of  the  Newcastle  pits, 
it  occurs  in  contact  with  dykes  of  greenstone,  at  the  former  fre- 
quently passing  into  plumbago. 

These  varieties  being  more  difficultly  inflammable  than  bitumin- 
ous coal,  are  principally  used  in  lime-kilns,  malt-kilns,  iron  foun- 
deries,  and  such  like ;  for  when  ignited  in  considerable  quantity 
they  burn  with  a  strong  and  durable  heat ;  and  indeed  much  of 
the  difficulty  of  kindling  may  be  overcome  by  the  addition  of 
some  charcoal,  and  the  judicious  application  of  a  current  of  air. 
In  the  northern  states  of  America,  where  common  coal  is  little 
known,  this  forms  the  principal  ftiel  of  the  maritime  cities,  and  is 
there  applied  to  nearly  every  purpose  of  raising  temperature. 

Closely  alUed  to  the  present  species  is  the  Mineral  Carbon  or 
Mineral  Charcoal,  which  occurs  in  thin  layers,  and  fibrous  dis- 
tinct concretions  of  a  delicate  silky  black  colour,  in  most  of  the 
coal  fields  of  Great  Britain ;  at  Voitsberg  in  Styria ;  Disko  Island, 
Greenland,  and  elsewhere. 


MINERAL  OIL. 

Under  this  term  are  comprehended  two  substances,. Naphtha 
and  Petroleum ;  both  of  which  are  liquid,  highly  inflammable, 
and  lighter  than  water. 

L  Naphtha.* 

Bitume  Liquide  Blanchatre,  H.    Le  Napthe,  Br.    Bitume  Napthe,  Bt. 

Carbon  82-2  87-60 

Hydrogen         14*8 — Thomson.    12*78 — Saussure. 

It  is  nearly  colourless,  sometimes  yellow,  and  transparent ;  it 
burns  with  a  white  flame,  much  smoke,  gives  out  a  penetrating 
odour,  and  leaves  no  residuum.  It  dissolves  resins,  but  is  not 
itself  soluble  either  in  alcohol  or  ether. 

It  is  found  in  large  quantity  in  Persia,  and  in  the  Birman 
empire.  At  Rangoon  there  are  said  to  be  upwards  of  500  naphtha 
wells,  which  yield  annually  about  412,000  hhds.  It  is  of  essen- 
tial use  in  the  manufacture  of  varnish,  and  is  preferred  to  oil  in 


•  From  the  Greek,  signifying  to  take  fire. 

Digitized  by  VjOOQIC 


388  COMBUSTIBLE   MINERALS. 

the  formation  of  oil  paint,  from  its  property  of  drying  with  great 
rapidity.  Like  alcohol,  it  is  employed  for  removing  spots  of 
grease  from  woollen  and  other  stuffs,  hut  it  is  difficult  to  destroy 
the  disagreeable  odour  which  it  emits.  Near  the  Caspian,  and 
elsewhere  in  Persia,  it  is  used  instead  of  oil  for  lamps. 

2.  Petroleum.* 
Bitume  Liquide  Noiratre,  H.    Petrol,  Br.    Bitume  Petrole,  Bt. 

Petroleum,  at  the  usual  temperature,  is  rather  thicker  than 
common  tar,  has  a  strong  disagreeable  bituminous  odour,  and  is 
of  a  blackish  or  reddish-brown  colour.  It  is  very  combustible, 
emitting  during  ignition  a  thick  black  smoke,  and  leaving  a 
little  residue  in  the  form  of  black  coal. 

It  is  found  in  many  countries,  principally  in  those  producing 
coal.  At  several  places  in  France.  In  England,  at  Ormskirk 
in  Lancashire,  and  at  Coal  Port,  near  Coalbrookdale.  In  Scot- 
land, at  St  Catherine's  Well  near  Edinburgh,  and  in  the  Isle  of 
Pomona  one  of  the  Hebrides.  It  occurs  also  in  Bavaria,  Swit- 
zerland, and  in  Italy  near  Parma.  At  the  latter  place  the  petro- 
leum gives  out  so  powerful  an  odour  that  the  workmen  cannot 
long  endure  it  at  the  bottom  of  the  petroleum  wells  without 
danger  of  fainting.  It  is  found  in  many  other  parts  of  Europe, 
and  in  America. 

When  naphtha  is  exposed  to  the  air  and  light,  it  becomes  brown, 
thickens,  and  seems  to  pass  into  petroleum ;  and  when  petro- 
leum  is  distilled,  an  oil  is  obtained  similar  to  naphtha.  When 
petroleum  is  exposed  to  the  air,  it  thickens  and  passes  into  a  kind 
of  bitumen.  Considerable  alliance  is  thus  proved  to  exist  between 
mineral  oil  and  bitumen. 


BITUMEN. 
Of  bitumen  there  are  three  varieties. 

I.  Earthy  Bitumen. 

Erdigeg   Erdpech,  W.    Bitume  Glutineux,   H.     La  Poix   Minerale 
lj.Terreuse,  Br.    Earthy  Mineral  Pitch,  J.    Malthe,  Beudant, 

It  is  blackish-brown,  and  dull ;  fracture  earthy  and  uneven ; 
soft  enough  to  take  an  impression  of  the  nail ;  sectile,  and  pos- 
sesses a  strong  bituminous  odour.  It  burns  witli  clear  brisk  flame, 
emits  a  powerful  smell,  and  deposits  much  soot.    It  consists  of 

•  From'  two  Greek  words,  signifying  rock  or  mineral  oil. 
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inBammable  matter,  mingled  with  a  considerable  proportion  of 
earthy  substances. 

It  is  found  in  Persia,  between  Schiraz  and  Bender-congo ;  at 
the  coal  mines  of  Hurlet  near  Paisley,  enclosing  crystals  of  cal- 
careous spar ;  in  East  Lothian,  and  other  places.  It  is  occasion- 
ally used  as  a  pitch,  and  in  the  fabrication  of  certain  varnishes. 

2.  Elastic  Bitumen. 

Elastisches  Erdpech,  W.     Bitume  Elastique,  H.     La  Poix  Minerale 
Elastique,  H.     Elastic  Mineral  Pitch,  J.     Elaterite,  BeudanU 

Elastic  bitumen  is  of  various  shades  of  brown  ;  it  is  soft,  yields 
easily  to  pressure,^is  flexible,  elastic,  possesses  a  strongly  bitumin- 
ous odour,  and  is  about  the  weight  of  water.  It  burns  readily 
with  large  flame  and  much  smoke,  but  melts  by  a  gentle  heat, 
and  is  thereby  converted  into  a  substance  resembling  petroleum, 
or  asphalt,  according  to  its  previous  consistence.  It  takes  up 
the  traces  of  a  pencil,  in  the  same  manner  as  caoutchouc  or  India 
rubber,  whence  its  name  of  Mineral  CaoiUchoue.  It  consists, 
according  to  Henry,  of 

England.  France. 

Carbon  52-250  58-260 

Hydrogen  7-496  4890 

Oxygen  40100  36-746 

Nitrogen  0-154  0-104 

It  occurs  principally  in  the  Odin  mine,  near  Castleton  in 
Derbyshire,  in  a  secondary  limestone. 

3.  Compact  Bitumen.     Asphalt. 

Schlackiges  Erdpech,  W.     fiitume  Solide,  H.    La  Poix  Minerale  Scor- 
iacee,  Br.     Bitume  Asphalte,  Bt.     Slaggy  Mineral  Pitch,  J. 

Varies  from  brownish-black  to  black ;  occurs  massive,  with  a 
conchoidal  fracture,  and  shining  resinous  lustre ;  is  opake,  and 
very  brittle.  Specific  gravity  1 — 1-6.  When  rubbed,  it  gives 
out  a  bituminous  odour.  By  combustion,  it  leaves  a  small  quan- 
tity of  ashes.  It  consists  chiefly  of  bituminous  oil,  hydrogen 
gas,  and  charcoal,  but  the  latter  is  in  greater  proportion  than  in 
elastic  bitumen.  Like  the  elastic  variety,  it  is  often  soft  when 
found,  but  soon  hardens. 

This  is  much  the  most  common  variety  of  bitumen.  It  is  found 
in  the  Palatinate ;  in  France ;  at  Neuchatel  in  Switzerland ;  in 
large  strata  in  Avion  a  in  Albania  ;  and  in  masses  on  the  shores 
or  floating  on  the  surface  of  the  Asphaltic  lake  in  Judea,  called 
the  Dead  Sea.  It  abounds  in  the  islands  of  Barbadoes  and  Tri- 
nidad ;  in  the  latter  it  forms  with  sand  a  lake  three  miles  in  cir- 
cumference, called  the  Pitch  Lake,  the  thickness  of  which  is  un- 
known.    A  ^Qntle  heat  renders  it  ductile,  and  when  mixed  with 
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grease  or  common  pitch  it  is  used  for  paying  the  bottoms  of  ships. 
The  ancients  employed  bitumen  in  the  construction  of  their  build- 
ings, and  the  Egyptians  used  it  for  embalming. 


COAL. 

Schiefferkohle,  Blatterkohle,  Grobkohle,  W.     Houille,  H.     Slate-Coal, 
Foliated  Coal,  Coarse  Coal,  J.     Bituminous  Mineral  Coal,  "M^ 

Sp.  Gr.  1-2— 1-5.     H.  =  1-0— 2-3. 

It  is  of  a  black  colour,  frequently  with  an  iridescent  tarnish. 
It  occurs  massive ;  the  structure  in  one  direction  is  slaty,  some- 
times it  is  so  in  two  directions ;  the  fragments  vary  in  shape  firoiu 
nearly  the  proportions  of  the  cube,  to  tlK)se  of  a  rhombic  prism 
greatly  resembling  that  of  mica ;  it  sometimes  contains  thin  pa- 
rallel layers  of  mineral  carbon  ;  fracture  small  and  imperfectly 
conchoidal,  frequently  with  a  brilliant  semi-metallic  lustre.  It 
burns  with  a  bright  flame  and  much  smoke ;  but  this  coal  com- 
monly contains  some  proportion  of  earthy  ingredients. 

Analyses  of  several  varieties  of  coal  by  Dr  Thomson.  NeW" 
castle,  or  eaking  coal,  carbon  75'28,  hydrogen  4*18,  azote  15*96, 
oxygen  4*58.  Splint,  or  light-burn  hard  coal,  from  Glasgow, 
used  for  making  coke  and  smelting  iron,  carbon  75,  hydrogen 
6'25,  azote  6*25,  oxygen  12*5.  Cherry,  or  soft  coal,  from  one 
of  the  Glasgow  upper  beds  (of  the  same  kind  with  the  Stafford- 
shire), carbon  7445,  hydrogen  12-4,  azote  10*22,  oxygen  2*93. 
Cannel  coal,  carbon  64*72,  hydrogen  21*56,  azote  10*72.  Dr 
Thomson  inclines  to  the  opinion  that  coal  is  a  direct  combina- 
tion of  these  elements,  and  not  a  compound  of  bitumen,  &c.  as 
has  been  supposed. 

It  occurs  in  many  countries  of  the  European  continent,  and  is 
the  common  coal  of  the  most  extensive  British  collieries. 

1.  Cannel  Coal.  Kennel  Kohle,  W.  Houille,  H.  Of  a  grey- 
ish-black colour,  and  occurs  massive ;  fracture  large  and  flat  con- 
choidal, with  a  glimmering  resinous  lustre ;  brittle.  Specific 
gravity  1*2.  It  burns  with  a  bright  flame,  but  at  the  same  time 
decrepitates  and  flies  into  angular  fragments.  It  is  common  in 
the  upper  beds  of  our  coal  deposits,  as  near  Wigan  in  Lancashire, 
at  Clee  Hill  in  Shropshire,  and  Newcastle ;  and  in  Scotland,  at 
Gilmerton  near  Edinburgh,  and  Muirkirk  in  Clydesdale.  The 
name  Cannel  is  supposed  to  be  derived  from  the  word  candle, 
because  in  some  places  it  is  used  as  a  substitute.  In  Scotland 
it  is  termed  Parrot  coal.  As  it  receives  a  polish,  it  is  occasionally 
made  into  snuff-boxes,  ink-stands,  &c. 

2,  Jet  Pechkohle,  W.  Jayet,  H.  Pitch  Coal,  J.  Jet  is  gene- 
rally of  a  velvet-black ;  it  occurs  in  elongated  reniform  masses, 
and  sometimes  in  the  shape  of  branches,  with  a  regular  woody 
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Structure ;  this  structure  is  visible  internally  only  by  transmitted 
light  and  in  specimens  cut  extremely  thin ;  it  has  then  a  brown 
translucent  appearance.  It  presents  a  brilliant  resinous  lustre,  and 
a  perfect  conchoidd  fracture ;  is  soft  and  brittle,  and  little  heavier 
than  water ;  bums  with  a  greenish  flame  and  strong  bituminous 
smell,  leaving  a  yellowish  tish.  Jet  occurs  principally  in  marly, 
schistose,  or  sandy  beds,  in  several  places  in  France,  where  it 
is  sometimes  found  enclosing  amber;  near  Wittembergin  Prussia; 
and  in  detached  fragments,  in  the  Umber  mines  on  the  coasts  of 
the  Baltic*  In  England  it  occurs  in  aluminous  shale,  at  Whitby  in 
Yorkshire.  It  is  worked  into  various  trinkets,  chiefly  worn  as  part 
of  the  mourning  habit ;  but  when  not  sufficiently  fine  and  hard 
for  that  purpose,  it  is  used  as  fuel.' 

3.  Brown  CoaL  Braunkohle,  Lignite,  W.  This  substance 
is  perhaps  principally  characterized  by  its  odour  when  in  a  state 
of  combustion,  which  resembles  that  of  peat ;  the  flame  is  weak ; 
it  appears  to  have  but  little  analogy  with  common  coal.  It  occurs 
massive,  and  brown  of  various  shades,  and  brownish-black  (Moor 
coal)  ;  the  fracture  is  earthy,  or  fibrous,  and  in  the  latter  case  it 
generally  possesses  more  or  less  of  the  structure  of  wood  (  Wood 
coal)  :  but  it  is  frequently  sufficiently  compact  to  afford  a  more 
or  less  perfect  conchoidal  fracture,  with  a  somewhat  resinous 
lustre,  and  is  nearly  black.  It  yields  to  the  knife,  occasionally 
to  the  pressure  of  the  nail ;  200  grains  of  the  Bovey  brown  coed 
afforded  on  distillation  60  grains  of  water,  acidulous  and  bitumin- 
ous ;  21  grains  of  thick  brown  oily  bitumen ;  90  of  charcoal ; 
and  29  of  mixed  gases,  hydrogen,  carbonated  hydrogen,  and 
carbonic  acid. 

The  earthy  aod  fibrous  varieties  occur  together  in  Thuringia, 
in  the  circles  of  S^le  and  Leipsic,  and  at  the  Meissner  in  Hessia, 
forming  beds  20  to  40  feet  thick,  and  several  square  miles  in  ex- 
tent ;  also  in  France,  Silesia,  Bavaria,  and  other  European  coun- 
tries. In  England,  the  fibrous  and  compact  kinds  {povey  coal) 
are  found  near  Bovey  Tracey  in  Devon^ire,  forming  beds  of 
various  thickness,  interposed  between  brownish  clay ;  small  veins 
of  coal  are  found  in  the  clay,  together  with  retinasphalt.  The 
fibrous  variety  also  occurs  at  th^  mouth  of  the  Ouse  in  Sussex ; 
abundantly  in  the  Faroe  Isles,  particularly  Suderoe ;  and  in  the 
county  of  Antrim  imbedded  in  trap. 


DYSODILE. 

Dysodile,  Cordier.     Houille  Papyrac^e,  Lucas,     Merda  di  Diavolo  cUg 

Siciliens, 

It  occurs  in  masses  of  a  greenish-grey  or  yellow  colour,  and 
either  compact  or  laminated,  sometimes  both.    It  -is  extremely 
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fragile,  emits  an  argillaceous  odour  when  breathed  on,  and  is  of  tbe 
specific  gravity  of  1*146.  It  burns  with  a  considerable  fiame  and 
smoke,  and  an  almost  insupportably  fetid  odour,  with  a  crackling 
noise,  leaving  a  residue  of  nearly  half  its  weight,  unaltered  in 
form.  Macerated  in  water,  it  becomes  translucent,  and  its  la- 
minae acquire  flexibility. 

It  occurs  at  Melili,  near  Syracuse,  in  a  bed  in  secondary  lime- 
stone. 


AMBER. 

Bernstein,  W.     Succin,  H.    YeJIow  Mineral  Resin,  M. 

Contains  Carbon  80-59  70-68 

Hydrogen         7-31  11-62 

Oxygen  6'73— Drapier.       7*77— Ure. 

Sp.  Gr.  10— 1-1.     H.  =  2-0— 2-5. 

In  irregular  nodules,  masses,  or  grains,  generally  of  a  yellow  or 
yellowish- white  colour ;  sometimes  reddish-brown.  It  is  brittle, 
and  yields  easily  to  the  knife ;  is  occasionally  transparent,  always 
translucent ;  fracture  more  or  less  perfectly  conchoidal,  with  a 
vitreous  or  resinous  lustre.  Resinous  electricity  easily  produced 
by  friction ;  this  property  gave  rise  to  the  science  of  electricity, 
which  was  so  called  from  HXsxrgw,  the  Greek  name  for  amber. 

It  yields  by  distillation  an  acid  called  the  succinic  acid,  and 
leaves  an  extremely  black,  shining  residue,  which  is  employed  as 
the  basis  of  the  finest  black  varnishes.  It  bums  with  a  yellow 
flame,  emits  an  agreeable  odour,  and  leaves  a  light,  shining, 
black  coal.  Is  soluble  in  alcohol.  The  experiments  of  Sir  David 
Brewster  on  the  optical  properties  of  amber,  leave  no  doubt  of 
the  origin  of  this  substance  being  derived  from  the  vegetable 
kingdom,  as  the  traces  of  regular  structure  indicated  by  its  Action 
on  polarized  light  are  not  the  effect  of  the  ordinary  laws  of  crys- 
tallization by  which  mellite  has  been  fbrmed,  but  are  produced 
by  the  same  causes  which  influence  the  mechanical  condition  of 
gum  arable  and  other  gums,  which  are  known  to  be  formed  by  the 
successive  deposition  and  induration  of  vegetable  fluids. 

The  largest  specimens  of  amber  occur  on  the  Prussian  coast, 
where  it  is  disengaged  by  the.action  of  the  waves,  and  cast  ashore. 
It  also  occurs  occasionally  presenting  very  peculiar  tinges  of 
blue,  on  the  Sicilian  coast  near  Catania ;  imbedded  in  brown 
coal  at  Hasen  Island  in  Greenland;  in  Poland,  France,  Italy, 
and  many  other  countries;  and  occasionally  in  the  beds  of 
gravel  in  the  neighbourhood  of  London,  and  on  the  coasts  of 
Norfolk  and  Suffolk.  Of  those  insects  which  have  been  origin- 
ally enclosed  in  amber,  some  have  evidently  struggled  hard  for 
their  liberty,  and- even  left  their  Umbs  behind  them  in  the  at- 
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tempt;  it  being  no  unusual  thing  to  find  in  a  mass  of  amber 
which  contains  a  stout  beetle,  the  animal  wanting  one  or  perhaps 
two  of  itsjegs,  and  those  limbs  lefl  in  diiferent  places  nearer  that 
part  of  the  mass  from  which  it  set  out.  This  also  may  account 
Ibr  the  common  accident  of  finding  legs  or  wings  of  flies  without 
the  rest  of  their  bodies  in  pieces  of  amber  ;  the  insects  having, 
when  entangled  in  the  yet  soil  and  viscid  matter,  escaped  at  the 
expense  of  leaving  those  limbs  behind  them.  Most  if  not  all  of 
these  insects  are  unknown  at  the  present  day.     (Manual,) 

Amber  is  used  in  the  fabrication  of  ornaments  by  the  Turks, 
as  mouth-pieces  for  their  pipes,  &c. ;  and  considerable  value  is 
attached  to  large  transparent  specimens.  The  common  varieties 
'are  used  for  making  varnish. 


HATCHETINEa* 

Mountain  Tallow,  Mineral  Adipocere,  Canybeare, 

This  singular  mineral  varies  in  colour  from  yellowish-white  to 
wax  and  greenish-yellow.  It  occurs  either  flaky,  like  sperma- 
ceti, or  sub-granular,  like  bees'  wax.  When  flaky  it  has  a 
slightly  glistening  and  pearly  lustre,  and  a  considerable  degree 
of  translucency ;  when  sub-granular  it  is  dull  and  opake*  It  is 
of  about  the  hardness  of  soft  tallow,  and  possesses  neither  odour 
nor  elasticity ;  but  is  so  fusible  as  to  melt  in  water  heated  be- 
low 170® ;  and  is  very  light.  Like  elastic  bitumen,  it  is  readily 
soluble  in  ether ;  and  both  solutions,  by  spontaneous  evaporation, 
leave  a  viscid  oily  matter  in  separate  drops,,  but  that  from 
Hatchetine  is  still  inodorous,  while  the  one  from  elastic  bitumen 
retains  strongly  the  peculiar  odour  of  that  substance.  Hatchetine 
distilled  over  the  naked  flame  of  a  spirit-lamp  assumes  the  bitu- 
minous smell,  and  yields  a  butyraceous  substance  of  a  greenish- 
yellow  colour,  a  coaly  matter  remaining  in  the  retort ;  at  a  lower 
heat  it  aflbrds  a  light  oil. 

It  occurs  filling  small  contemporaneous  veins,  lined  with  cal- 
careous spar  and  small  quartz  crystals,  in  iron-stone  at  Merthyr 
Tydvil  in  South  Wales, 

SCHERERITE. 

Schererit,  Stromeyer. .  Naturliche  Naphthaline,  Scherer, 

Combination  of  carbon  and  hydrogen.  Carbon  73*0,  hydro- 
gen 24i*0 — Macaire. 

•  So  named  in  honour  of  the  eminent  chemist  Chas.  Hatchett,  Esq. 
F.II.S.  ^ 

r2 
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Exists  in  loosely  aggregated,  whitish,  feebly  shining,  pearly, 
crystalline  grains,  and  folise,  which  generally  occur  in  nests.  It 
is  rather  heavier  than  water,  does  not  feel  greasy,  is  very  friable* 
and  has  no  taste.  It  melts  readily  into  a  colourless  liquid  at  a 
temperature  of  112**,  and  in  that  state  resembles  a  fatty  oil,  and 
penetrates  paper  in  the  same  manner ;  the  spots,  however,  thus 
produced  disappear  when  the  pwper  is  heated.  On  cooling,  the 
melted  mineral  crystallizes  in  four-sided  acicular  crystals.  When 
exposed  to  fire,  it  inflames  and  burns  completely  away,  with  a 
feeble  aromatic  smell.  Is  insoluble  in  water,  but  melts  easily  in 
alcohol,  ether,  and  concentrated  sulphuric  acid.  Occurs  in  beds 
of  lignite  at  Ussnack  near  St  Gall,  and  at  Bagh  in  the  Wester - 
wald,  Switzerland ;  and  was  named  after  its  discoverer,  Captain 
Scherer. 


OZOKERITE.* 

Glocker. 

Sp.Gr.  0-955.     Soft. 

Colour  yellowish -brown ;  translucent ;  has  a  slight  odour  of 
bitumen,  and  softens  by  the  heat  of  the  hand,  so  that  it  may  be 
kneaded  like  wax.  Fuses  readily,  and  emits  a  stronger  bitumin- 
ous odour  whilst  doing  so  ;  burns  with  a  clear  bright  flame,  and 
leaves  no  residue.  Not  affected  by  acids  or  water,  and  only 
slightly  by  heated  alcohol.  Is  soluble  in  ether  or  oil  of  turpentine, 
with  a  yellow  colour. 

Occurs  in  considerable  masses  at  Slanik  in  the  Buchau  dis- 
trict of  Moldavia,  wher€  it  has  been  long  used  by  the  peasants 
for  fuel. 


MELLITE. 

Pyramidal  Mellichrone  Hesin,  M.     Honeystone,  J.      Honigstein,  W. 
Mellite,  H. 

Combination  of  mellitic  acid,  alumina,  and  water. 
Mellitic  acid       46*0  41*4 

^umina  16*0  14*5 

Water  380— -Klaproth.     44-1— Wohler. 

Sp.  Gr.  1-58— 1-66. 
Colour  honey-yellow,  reddish,  or  brown.   Primary'  form  the  oc- 
tahedron with  square  base,  in  which  it  also  occurs  with  the  sum- 
mits of  the  octahedron  truncated.   Cleavage  parallel  to  the  planes 


*  From  oluv,  tmelling^  and  *ig«;,  vax. 
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of  the  primary,  but  diflBcultly  obtained^  fracture  conchoidal ; 
transparent  or  translucent ;  lustre  resinous,  inclining  to  vitreous. 
It  is  slightly  resino-electric  by  friction ;  before  the  blowpipe  it 
becomes  of  an  op^e- white  with  black  spots,  and  is  at  length  re- 
duced to  ashes ;  when  burnt  in  the  open  air,  neither  smoke  nor 
flame  is  observable,  and  it  eventually  acquires  the  colour  and 
consistence  of  chalk.     Soluble  in  nitric  acid. 


P  on  F , 118°   8' 

P'on  P" 93    0 


The  mellite  is  a  rare  mineral,  having  hitherto  only  been  found 
at  Artem  in  Thuringia.  It  occurs  in  bituminous  wood,  and  earthy 
coal,  and  is  generally  accompanied  by  sulphur. 


RETINASPHALT. 

Eetinlte,  J.     lietlnasphalt,  HatchetL 

Contains,  according  to  the  researches  of  Hatchett, 
Resin  soluble  in  alcohol  55 

Insoluble  bituminous  matter  41 

Earthy  substances  5 

Sp.'Gr.  M— 1-2.  H.  =  1-0— 20. 
It  occurs  in  irregular  opake  masses  of  a  pale  brownish-yellow 
colour,  having  a  glistening  lustre  and  imperfect  conchoidal  frac- 
ture. It  is  brittle  and  soft ;  when  placed  on  hot  iron  it  melts, 
smokes,  and  burns  with  a  bright  flame,  emitting  a  fragrant  odour. 
Partly  soluble  in  alcohol,  with  an  unctuous  residue.  Though 
this  species  exhibits  characters  somewhat  different  from  those  of 
bitumen,  it  yet  appears  to  be  mere  nearly  allied  to  that  than  to 
any  other  substance.  The  variety  from  Bovey  Tracey  in  Devon- 
shire, where  it  is  foimd  accompanying  brown  coal,  has  a  dry 
earthy  texture ;  while  that  from  Wolchow  in  Moravia  is  hard  and 
resinous. 


FOSSIL  COPAL. 

Fossil  Copal,  Highgate  Resin. 

Fossil  copal  or   Highgate  resin  was  found  in  considerable 
quantity  in  the  bed  of  blue  clay  of  which  Highgate  Hill,  near 
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London,  in  great  measure  consists.  It  is  in  irregular  pieces  ef 
a  light-yellowish  and  dirty-brown  colour,  somewhat  translucent, 
and  with  a  resinous  lustre ;  it  is  brittle,  yields  easily  to  the  knife» 
and  is  but  little  heavier  than  water,  its  specific  gravity  being  onVy 
1-046.  It  gives  out  a  resinous  aromatic  odour  when  heated, 
and  melts  into  a  limpid  fluid;  when  applied  to  the  candle  it 
takes  fire  and  burns  with  a  dear  yellow  flame  and  abundance 
of  smoke,  as  is  the  case  with  other  resins ;  before  the  blowpipe 
it  burns  away  without  leaving  any  perceptible  ash. 

It  has  been  found  in  considerable  abundance  at  Wolchow  in 
Moravia. 
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CONSISTING  PRINCIPALLY  OF  MINERALS  OF  WHICH  NO  AUTHEN- 
TIC ANALYSIS  HAS  HITHERTO  BEEN  PUBLISHED,  OR  RESPECT- 
ING WHICH  FULLER  INFORMATION  IS  REQUIRED  BEFORE 
THEIR  PLACE  IN  THE  GENERAL  ARRANGEMENT  CAN  WITH 
ACCURACY  BE  DETERMINED. 


ARSENICAL  ANTIMONY. 
Arsenik-Spiesglanz,  Lm 
Sp.  Gr.  6-2.     H.  =  2-0— 4-0. 
In  kidney-shaped  masses.     Colour  tin-white.     Occasionally 
splendent,  sometimes  dull.     Before  the  blowpipe  it  melts,  and  at 
the  same  time  emits  considerable  fumes  of  arsenic  and  antimony. 
This  species  was  noticed  by  Zippe  at  Przibram  in  Bohemia, 
where  it  occurs  in  metallic  veins,  associated  with  blende,  anti- 
mony, sparry  iron,  &c. 

ARSENIURET  OF  MANGANESE.— ^aw^. 

Contains  manganese  45*50,  arsenic  51'80,  oxide  of  iron  2*70 — 
Kane. 

Sp.  Gr.  5-55. 

Occurs  massive  and  botryoidal ;  of  a  greyish-white  colour. 
Composition  granular.  Fracture  uneven.  When  exposed  to  the 
atmosphere  it  becomes  coated  with  a  black  powder.  Before  the 
blowpipe  it  burns  with  a  blue  flame,  attended  by  a  white  smoke, 
and  the  odour  of  garlic.     Is  soluble  inr  nitric  acid. 

Locality,  Saxony. 

ATELEST:iTE.—Shepard. 
Heavy.     H.  about  3*0. 

'"'  Crystalline,  in  structure  resembling  sphene.     Colour  pure 
sulphur-yellow. .    Lustre   between  resinous  and  adamantine ; 
transparent  or  translucent.    Before  the  blowpipe  affords  indica- 
tions  of  bismuth. 
Locality,  Schneeberg  in  Saxony. 


Digitized  by  VjOOQIC 


398  APPENDIX. 

BATRACHITE.— SAcpanf. 
Sp.  Gr.  3038.     H.  =  5«0. 

Massive,  exhibiting  traces  of  a  rhombic  prism  of  115^.  Com* 
position  impalpable.  Cleavage  parallel  to  the  sides  and  shorter 
diagonal  of  the  prism,  but  mostly  indistinct.  Fracture  small 
conchoidaL  Colour  light  greenish-grey,  to  almost  white.  Streak 
white.  Lustre  resinous  or  vitreous,  more  inclined  to  the  latter. 
Before  the  blowpipe  per  «e  it  is  infusible,  without  any  percep- 
tible change  of  colour  to  the  flame.  Heated  in  the  matrass  it 
affords  a  little  moisture.  It  is  slowly  soluble  in  salt  of  phosphorus, 
leaving  a  silica  residue ;  with  soda  it  fuses  with  difficulty  into 
a  dark-coloured  pearl.  From  these  and  other  experiments  it 
has  been  inferred  by  Merlet  to  be  a  silicate  of  magnesia. 

Is  found  at  Rizoni,  a  mountain  in  Southern  Tyrol. 

BERZELINE.— iVecAer. 
H.  about  5-0. 

In  extremely  minute  white  octahedral  crystals,  whose  surface 
is  dull.  Slightly  translucent ;  and  having  a  vitreous  lustre  on 
the  fracture.  Very  brittle ;  but  devoid  of  distinct  cleavage.  Be- 
fore the  blowpipe  in  the  forceps  it  is  fusible,  though  with  diffi- 
culty, into  a  pale  glass.  Forms  with  heated  muriatic  acid  a  green- 
ish coloured  jelly. 

From  Galloro  near  La  Riccia  in  the  Roman  States,  where  it 
accompanies  crystals  of  black  garnet  and  pinchbeck-brown  mica, 
in  the  drusy  cavities  of  an  augitic  rock. 

BEUDANTITE.— Z«?y. 
H.  =  4-0— 4-5: 

Occurs  in  small  closely  aggregated  crystals,  being  slightly  ob- 
tuse rhombs  (viz.  92®  3(y)  with  the  summits  truncated.  Colour 
black.  Translucent  in  thin  fragments,  and  of  a  deep-brown 
colour  by  transmitted  light.  Lustre  resinous.  Streak  greenish- 
grey.  Cleavage  easily  effected  perpendicular  to  the  axis  of  the 
rhomb.  The  only  substances  Dr  Wollaston  could  detect  in  it 
were  the  oxides  of  lead  and  iron. 

Beudantite  is  found  associated  with  brown  iron  ore  at  Hor- 
hausen,  in  the  district  of  Nassau,  on  the  Rhine. 
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BIOTINE. 

Biotina,  MonticeUi,    Biotin,  Leonhard. 
Sp.  Gr.  3*11.    Scratches  glass. 

Colour  while  or  yellowish.  Transparent  and  limpid.  Lustre 
brilliants  Fracture  vitreous,  inclining  to  conchoidaK  Presents 
double  refraction.  Is  not  affected  by  the  blowpipe>  and  is  only 
partly  soluble  in  nitric  acid. 

Sig.  Monticelli  noticed  this  mineral  among  the  volcanic  debris 
of  Vesuvius,  and  named  it  in  honour  of  M.  Biot.  It  is  easily 
distinguished  from  other  species  with  which  it  is  associated,  by 
the  superior  brilliancy  of  its  lustre. 


BREISLAKITE. 

Occurs  in  delicate  capillary  prismatic  crystals  of  a  reddish 
or  chestnut-brown  colour,  coating  the  cavities  of  certain  lavas. 
Its  fibres  arq  flexible,  its  lustre  semi-metallic.  It  contains 
silica,  alumina,  iron,  and  a  considerable  proportion  of  copper. 
Before  the  blowpipe  per  se  it  fuses  readily  into  a  brilliant  and 
magnetic  black  scoria ;  with  borax  forms  a  green  glass,  which 
becomes  colourless  in  cooling  ;  and  with  salt  of  phosphorus 
a  green  globule,  which  reddens  in  the  reducing  flame.  It  ac- 
companies nepheline,  pyroxene,  and  other  Yesuvian  minerals ; 
and  is  met  with  both  at  that  locality,  and  at  Capo  di  Bove  near 
Rome.    (Mafittal) 

CHELMSFORDlTE.'^Cleaveland. 
Sp.  Gr.  2-4. 

In  rectangular  prisms,  occasionally  modified  ;  also  amorphous. 
Presents  one  imperfect  cleavage.  Contains  75  per  cent,  of  si- 
lica. 

It  occurs  in  Chelmsford  in  the  United  States,  associated  with 
quartz,  mica,  and  apatite. 

CHLOROPHiEITE.*— Z>r  M'Culloch. 

This  mineral,  when  newly  broken,  is  of  a  green  colour,  vary- 
ing from  the  fine  transparent  yellow  green  of  olivin,  which  it 

*  Chlorophaeite,  from  the  Greek,  in  allusion  to  lis  appearing  of  a  green 
colour  (when  newly  broken). 
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sometimes  resembles,  to  the  dull  muddy  green  of  steatite,  to 
which  it  then  bears  an  equal  similitude.  After  a  few  hours'  ex- 
posure it  turns  darker,  and  shortly  becomes  black.  The  frac- 
ture is  generally  conchoidal.  It  is  so  soft  as  to  be  scratched  by 
a  quill,  and  is  brittle.  Specific  gravity  2*020.  Before  the  blow- 
pipe it  remains  unchanged,  neither  cracking  nor  sensibly  alter- 
ing its  colour  nor  trainslucency.  Consists  principally  of  silica  and 
iron,  with  a  little  alumina. 

It  is  found  imbedded  in  the  amygdaloid  of  Scuirmore  in  the 
Isle  of  Rum,  the  base  being  either  a  basalt  or  a  black  indurated 
clay-stone.  It  also  occurs  in  Fifeshire,  in  Iceland,  and  at  Gill 
and  Southbury  in  the  United  States.  The  nodules  are  general- 
ly round,  and  vary  from  the  size  of  a  radish  seed  to  that  of  a  pest 
and  upwards ;  sometimes  they  are  hollow. 

CHONIKRITE.— ^06^//. 

Hydro-silicate  of  alumina,  magnesia,  and  lime. 
Contains  Silica  35*69 

Alumina  17-12 

Magnesia  22*60 

Lime  12-00 

Protoxide  of  iron  l-4f6 

Water  QOO—Kobell. 

H.  between  20  and  4-0.'' 
Occurs  massive.  Composition  impalpable.  Fracture  uneven 
and  imperfectly  conchoidal.  Lustre  glimmering  or  dull.  Colour 
white,  with  shades  of  yellow  and  grey.  Translucent  often  only  on 
the  edges.  It  melts  readily  before  the  blowpipe  into  a  greyish  glass, 
and  with  borax  fuses  slowly  into  a  globule  coloured  by  iron.  It 
is  easily  decomposed  by  concentrated  muriatic  acid. 
Occurs  in  rounded  masses  at  Elba. 

COBALTIC  GALENA. 

Cobaltic  Galena,  or  Cobaltic  Lead  Glance,  J.  and  M.    Cobaltbleierz, 

Hans, 

Sp.  Gr.  8-44.     Soft  and  sectile. 

Contains  lead  62-89,  arsenic  22-47,  sulphur  6-47,  iron  2-12, 
cobalt  0-94,  arsenical  pyrites  1-44  (the  loss  of  9-76  being  attri- 
buted to  intermixed  calcareous  spar) — Du  Menil.  In  minute 
moss-like  groups  of  crystals,  or  cleavable  masses.  Colour  lead- 
grey,  inclining  to  blue ;  opake ;  lustre  metallic  and  shining. 
Soils  a  little.  Splits  into  fragments  before  the  blowpipe,  and 
communicates  a  smalt-blue  colour  to  glass  of  borax. 

It  occurs  in^  a  vein  of  clay-slate  with  brown  spar,  traversing 
grauwacke,  at  Clausthal  in  the  Hartz. 
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DERMATINE.— ^mMflfi/jo^ 

Sp.  Gr.  2- 136.     H.  about  20. 

In  Teniform  masses,  rarely  globular,  and  in  thin  coatings  or 
crusts.  Colour  dark  olive-green  or  liver-brown  ;  with  low  resin- 
ous lustre.  Translucent  on  the  edges.  Fracture  conchoidal. 
Feels  greasy,  and  does  not  attach  itself  to  the  moist  lip.  Streak 
yellow,  inclining  to  grey.  Emits  an  argillaceous  odour  when 
breathed  upon.  Splits  and  becomes  somewhat  friable  before  the 
blowpipe,  assuming  at  the  same  time  a  darker  hue. 

From  the  serpientime  quarry  near  Waldheim  in  Saxony. 

GREEN  IRON  EARTH. 
Grline  Eisenerde,  W.     Hypochlorite,  Schuler. 

Contains  oxide  of  bismuth  13'03,  silica  50'24*,  alumina  14-65, 
oxide  of  iron  10*54,  phosphoric  acid,  with  traces  of  manganese, 
9-62— /SbAw/er. 

Occurs  in  reniform,  botryoidal,  and  globular  masses ;  struc- 
ture impalpable  ;  colour  siskin-green,  passing  into  black  and  yel- 
low ;  lustre  resinous  and  dull ;  streak  yellowish-grey;  brittle;  be- 
comes brown  and  black  before  the  blowpipe,  but  does  not  melt ; 
nor  is  it  soluble  in  nitric  acid.  Is  found  at  Schneeberg  in  Sax- 
ony, and  in  the  county  of  Sayn  in  Germany. 

HERRERITE.--AS%€pard. 

Contains  carbonic  acid  31'86,  tellurium  55*58,  peroxide  of 
nickel  12*32 — Herrera. 

Sp.  Gr.  4-3,     H.  zz  40— 4,*5. 

Occurs  in  reniform  masses.  Cleavage  in  three  directions,  af- 
fording rhomboidal  fragments,  whose  angles  are  incapable  of 
measurement  on  account  of  the  curvatures  of  the  faces.  Lustre 
vitreous  to  pearly,  and  shining  on  fresh  surfaces.  Colour  pista- 
chio-, emerald-,  and  grass-green.  Streak  yellowish -grey.  Translu- 
cent. Brittle.  Before  the  blowpipe  on  charcoal  it  at  first  be- 
comesgrey,  and  afterwards  emits  a  white  smoke,  which  adheres 
to  the  charcoal ;  in  the  reducing  flame  it  becomes  of  a  beautiful 
grass-green.  ^Heated  in  an  open  tube,  it  gives  off  abundant 
white  fumes,  which  adhere  to  the  glass ;  and  on  examining  these 
with  a  microscope  they  appear  to  consist  of  numerous  white  trans- 
pa  rentglobules. 

It  occurs  at  Albarradon  in  Mexico,  traversing  transition  lime- 
stone in  a  metallic  vein,  consisting  chiefly  of  ores  of  lead,  silver, 
muriate  of  silver,  and  iodic  silver.  When  decomposed  it  appears 
earthy  and  dull,  with  a  somewhat  fibrous  structure. 


Digitized  by 


Google 


402  APPENDIX. 

MARCELINE.— ^et^aw/. 
Silicate  of  Manganese  from  Piedmont — Berzetiut. 
Sp.  Gr.  3*8.     Scarcely  scratches  glass. 
A  silicate  of  the  deutoxide  of  manganese  without  water. 


Silica 

15-17 

.  26-00 

Oxide  of  manganese 

75-80 

67-23 

Oxide  of  iron 

4-14 

1-23 

Alumina 

2-80 

3-00 

Lime 

0-00 

1-40 

Magnesia 

0-00— Berzelius. 

I.40— Berthier. 

Occurs  crystallized  in  octahedrons,  with  a  square  base.  Co- 
lour greyish- black,  with  a  slightly  metallic  or  vitreous  lustre  ; 
yields  no  water  when  calcined ;  is  fusible  before  the  blowpipe, 
without  alteration  of  colour,  imparting  to  soda  a  distinct  re-ac- 
tion of  the  oxide  of  manganese.  Is  acted  upon  by  muriatic  acid, 
with  disengagement  of  chlorine,  leaving  a  gelatinous  residue. 

Marceline  forms  considerable  repositories  in  mica-schist,  in 
the  valley  of  Saint  Marcel  in  Piedmont. 

MlCROLlTE^Shepard. 

Sp.  Gr.  4-75—5-0.     H.  =  50—5-5. 

Primary  form,  the  regular  octahedron.  Secondary,  the  same 
having  all  its  edges  bevelled.  Occurs  in  minute  crystals. 
Cleavage  imperfect,  parallel  with  the  primary  faces.  Colour 
straw-yellow,  passing  into  dark  reddish-brown.  Transparent,  to 
translucent  on  the  edges.  Lustre  resinous.  Fracture  conchoi- 
dal,  passing  into  uneven.  Surface  of  the  primary  faces  dull. 
Streak  white,  except  where  the  colour  of  the  mineral  is  brown ; 
it  then  resembles  the  colour.  Alone,  before  the  blowpipe,  it 
remains  unaltered.  Is  slowly  soluble  in  borax,  communicating 
to  it  a  yellow  colour,  which  grows  paler  on  cooling ;  but  remains 
transparent  unless  subjected  to  flaming,  when  it  becomes  nebu- 
lous, and  presents,  on  cooling,  a  pale  yellow  enamel.  It  is  not 
readily  acted  upon  by  soda,  and  is  insoluble  in  nitric  acid.  The 
chief  ingredient  of  this  substance  is  supposed  to  be  the  oxide  of 
cerium.  It  is  found  at  Chesterfield  in  Massachusetts,  imbedded 
in  albite,  along  with  the  green  and  red  tourmalines  from  that 
locality. 

MONAZITE Breithaupt 

Sp.Gr.  4-924.    H.  =  5-0. 
Primary  form,  a  doubly  oblique  prism ;  colour  hyacinth-  or 
brick-red ;  translucent  on  the  edges ;  lustre  vitreous ;  streak  white. 
Heated  to  redness  in  a  glass  tube,  it  suffers  no  change.    In 
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the  strongest  heat  of  the  blowpipe  it  only  melts  upon  the  edges, 
where  it  becomes  greenish-yellow,'  Treated  with  soda  or  borax 
in  the  reducing  flame,  it  dissolves  with  effervescence  into  a  light- 
yellowish  opake  mass.  Dissolved  in  salt  of  phosphorus,  the  glob- 
ule is  yellow  while  warm,  but  on  cooling  becomes  yellowish- 
green  and  opake.  From  these  and  other  experiments,  it  has 
been  inferred  that  monazite  is  a  compound  of  the  oxide  of  ura- 
nium, with  some  one  or  more  of  the  earths. 

It  is  found  in  the  mountains  about  Ilmensee  in  Siberia  ;  and 
has  been  described  also  under  the  name  of  Mengite. 

MONTICELLITE.— ^rwwfec. 

H.  =  50— 6-0. 
.  In  small  imbedded  crystals,  having  the  general  aspect  of  quartz. 
Colour  yellowish  ;  sometimes  nearly  transparent,  and  colourless. 
Occurs  at  Vesuvius  imbedded  in  a  crystalline  carbonate  of 
lime,  along  with  particles  of  black  mica  and  minute  crystals  of 
pyroxene.  Its  name  was  proposed  by  Brooke,  in  honour  of  the 
celebrated  Neapolitan  mineralogist  Monticelli. 

MYSORINE.— J9ewrfa«/. 

Contains  deutoxide  of  copper  60'75,  peroxide  of  iron  19-50, 
carbonic  acid  16*70,  silica  2'10 — Thomson. 
Sp.  Gr.  2-62. 

Qccurs  massive,  having  an  impalpa'ble  composition.  When 
pure  its  colour  is  brownish-black,  but  it  is  frequently  tinged  green 
and  red  from  admixture  with-  carbonate  of  copper  and  oxide  of 
iron.  Fracture  small  conchoidal.  Is  soluble  in  acids  when  pure, 
but  if  mixed  with  foreign  matter  the  solution  deposits  a  red  pre- 
cipitate. This  rare  substance  was  noticed  by  Dr  Heyne,  near 
the  eastern  frontier  of  Mysore  in  Hindustan,  where  it  is  men- 
tioned as  forming  beds  in  the  older  rocks. 

NEOCTESE.*— ^wwfant^ 

Hydrated  arseniate  of  iron. 

Contains  arsenic  acid  50*78,  peroxide  of  iron  34>*85,  water 
15-55 — Berzelius. 

This  substance  occurs  crystallized,  though  in  ill-pronounced 
individuals.  Its  primary  form  is  supposed  to  be  a  right  square 
prism.  Its  colour  is  green,  but  when  heated  it  gives  off  its  mois- 
ture and  becomes  yellow.  To  the  fluxes  it  imparts  the  colour 
of  iron,  emitting  at  the  same  time  a  powerful  alliaceous  odour. 

It  occurs  at  St  Antonio  Perreira,  near  Villa  Ricca,  in  Brazil, 

*  From  ntf^  ftevj  and  »rjf#/f,  acquisition. 
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imbedded  in  or  mixed  with  compact  hydrate  of  iron ;  and  ap- 
pears to  be  closely  allied  to  arseniate  of  iron.    Page  234. 

NONTRONITE— J9^^t6r. 

Contains  silica  44*0,  peroxide  of  iron  29*0,  alumina  3*6,  mag- 
nesia 2-1,  water  18'7,  clay  1*2 — Berthier. 

This  substance  resembles  clay.  It  is  of  a  pale  straw,  or  ca- 
nary-yellow colour,  with  a  greenish  tinge.  Opake.  Unctuous 
to  the  touch  ;  and  exhaling  an  odour  when  breathed  upon.  Ac- 
quires a  fine  polish  and  resinous  lustre  from  the  friction  of  softer 
bodies.  Is  not  reduced  to  powder,  but  becomes  lumpy  under  the 
pestle ;  and  does  not  affect  the  magnet.  When  immersed  in 
water  it  disengages  numerous  air  bubbles,  becomes  translucent 
on  the  edges,  and  increases  in  weight.  When  slightly  heated, 
it  gives  off  water,  and  assumes  the  colour  of  red  oxide  of  iron  ; 
and  when  calcined  becomes  sensibly  magnetic. 

Nontronite  was  noticed  by  Berthier  in  small  kidney-shaped 
masses  among  manganese  in  the  arrondissement  of  Nontron  in 
France. 

OSMELITE — Breithaupt. 

Sp.  Gr.  2-79— 2-83.     H.  =  40— 5-0. 

Massive  ;  in  thin  prismatic  concretions,  scopiformly  or  stellu- 
larly  arranged.  Colour  greyish-white  inclining  to  smoke-grey. 
Translucent.  Lustre  not  great,  between  pearly  and  vitreous. 
Feels  greasy,  and  when  breathed  upon  emits  an  argillaceous 
odour ;  hence  its  name,  from  o#)tt9,  snielL  Cleavage  in  one  direc- 
tion. In  the  mouth  it  feels  as  if  about  to  dissolve,  although  no 
change  takes  place. 

Occurs  superimposed  on  calcareous  spar,  mixed  with  datho- 
lite,  in  trachyte  at  Niederkirchen,  near  Wolfstein,  on  the  Rhine. 

PHENAKITE.— iVbrde^is^iW. 

Silicate  of  Glucina. 
Contains  silic^  55*14,  glucina  44*47,  alumina  and  magnesia 
0*39— Hartwall. 

Sp.  Gr.  2-969.     H.  above  6-0. 
Primary  form  a  rhomboid  of  US*'  25'. 


Pon6 147*  42' 

Ponn 122  17 
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Cleavage  parallel  to  n.  Colour  bright  wine-yellow,  inclining 
to  red  or  white.  Varying  from  transparent  to  opake.  Lustre 
vitreous.  Not  affected  by  acids,  and  with  diflSculty  fusible  be- 
fore the  blowpipe. 

Occurs  associated  with  beryl  in  the  Perm  district  of  Siberia. 
At  first  sight  it  is  described  as  being  readily  mistaken  for  quartz ; 
and  is  hence  named  from  pgvag,  the  deceiver. 

FOONARLITE.— Brooke. 
H.  =  50— 5-5. 

In  slender  rhombic  prisms  of  92®  20'. 

This  species  at  first  sight  much  resembles  needlestone,  with 
which  it  also  nearly  corresponds  in  hardness.  Its  crystals,  how- 
ever, traverse  the  matrix  instead  of  forming  groups  in  the  cavi- 
ties, and  have  not  been  observed  with  natural  terminations.  It 
occurs  along  with  the  fine  apophyllites  from  Poonah  in  Hindus- 
tan.. 

PROTHEITE.— r^rc. 
Heavy.     Scratches  glass. 

In  rectangular  prisms,  the  faces  being  striated  longitudinally. 
Colour  olive-green  or  white.  Nearly  opake  in  large  specimens, 
translucent  in  smaller.  Lustre  vitreous,  inclining  to  adaman- 
tine. Is  infusible  before  the  blowpipe,  and  becomes  electric  by 
friction. 

Has  lately  been  discovered  in  the  Zillertbal  in  the  Tyrol. 

FYROSKLERITE.^KobeU. 
Sp.  Gr.  2-71.     H.  =z  2-5— 3-5. 

Silicate  of  alumina  and  magnesia. 
■    Contains  silica  37*03,  alumina  13*50,  magnesia  31*62,  prot- 
oxide of  iron  3*52,  green  oxide  of  chrome  1*43,  water  1 1*00 — Ko- 
bell. 

Massive.  Cleavage  parallel  with  the  faces  of  a  rhombic  prism. 
Fracture  uneven  and  splintery.  Lustre  on  the  cleavage  faces 
feebly  pearly,  in  other  directions  dull.  Colour  apple-green  or 
light  greenish-grey.  Before  the  blowpipe  it  fuses  with  difficulty 
into  a  greyish  glass.  With  borax  it  slowly  yields  a  glass  coloured 
by  chrome.  It  is  decomposed  when  in  the  state  of  powder  by 
concentrated  sulphuric  acid. 

It  occurs  at  Elba  with  chonikrite  ;  and  seems  to  be  closely  re- 
lated to  picrolite.    '  v 
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SOMERVILLITE. 


H 

Colour  pale  dull  yellow, 
parallel  to  P. 


under  6*0. 
Lustre  vitreous. 


Cleavage  perfect. 


V, 

r7     ^^ 

'   i 

7             I          ? 

A       i/ 

c  ong 122' 66' 

Pon  c 147      6 

P  on  / 90      0 

/   on^ 135      0 

/  on  / 90      0 


It  decrepitates  before  the  blowpipe,  fusing  per  se  into  a  grey 
coloured  globule,  and  with  borax  into  a  transparent  one. 

Somervillite  occurs  among  the  ancient  scoriae  of  Vesuvius,  as* 
sociated  with  black  raica  and  other  minerals.  The  determina- 
tion of  this  species  is  due  to  Brooke,  who  named  it  in  compli- 
ment to  Dr  Somerville,  from  whom  he  obtained  the  specimens. 
It  may  be  distinguished  from  idocrase  by  its  comportment  be- 
fore the  blowpipe,  as  the  latter  does  not  decrepitate ;  and  when 
it  fuses,  which  it  does  with  greater  difficulty,  it  yields  globules 
of  a  greenish  tinge. 

STEINMANNITE. 

Sp.Gr.  6-833.    H.  z=  2-5. 

Primary  form  the  cube.  Secondary  form  the  regular  octa* 
hedron. 

Cleavage  parallel  to  the  cube,  imperfect  and  scarcely  visible. 
Fracture  uneven.  Surface  of  the  crystals  smooth.  Lustre  me- 
tallic. Colour  pure  lead  grey.  Botryoidal ;  massive.  Compo- 
sition fine  granular ;  in  some  varieties  a  curved  lamellar  com- 
position is  visible.  Composition  also  compact,  sometimes  po- 
rous. When  heated  before  the  blowpipe  on  charcoal,  it  decre- 
pitates with  violence.  Its  powder,  heated,  emits  the  odour  of 
sulphurous  acid,  and  a  metallic  globule  remains,  as  in  the  case 
of  galena,  but  which  finally  yields  a  distinct  button  of  silver. 
It  appears  to  consist  of  lead,  antimony,  silver,  and  sulphur. 

It  is  found  at  Przibram  with  quartz,  blende,  and  iron  pyrites. 

STILPNOMELAN— GfocA?r. 

Sp.  Gr.  3-27— 3-4.    H.  =  30— 4.-0. 

In  crystalline,  lamellar,  and  fibrous  masses,  of  a  black  or 
greenish  colour ;  lustre  vitreous ;  cleavage  in  one  direction  ; 
streak  olive-green  to  liver-brown.  Insoluble  in  acids ;  fusible 
before  the  blowpipe  into  a  bluish-black  scoria. 

Localities,  Obergrund  and  Zinkmantel  in  Silesia. 
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SYLYY}^E.—BeudafU. 

Muriate  of  Potash.     Chlorure  de  Potassium. 

Consists  of  chlorine  47*46,  potassium  52*54. 

Soluble,  with  the  taste  of  common  salt.  Crystallizes  in  the 
form  of  the  cube,  and  cleaves  parallel  to  the  faces  of  that  solid. 
When  in  solution  the  addition  of  muriate  of  platina  produces  a 
yellow  precipitate.  Treated  with  sulphuric  acid,  it  l^ves,  after 
evaporation,  acicular  crystals,  which  do  not  effloresce  in  the  air. 

It  is  found  in  small  quantity,  mixed  with  salt,  in  the  mines  of 
Hallein  and  Berchtesgaden,  in  Saltzburg,  where  it  was  first  noticed 
by  M.  Vogel. 

TEFHR01TE.—Leonhard, 
Sp.Gr.  4-116.    H.  =  5-0— 6-0. 

Massive  and  compact.  Colour  ash-grey,  tarnishing  black. 
Lustre  adamantine.  Streak  somewhat  paler  than  the  mineral. 
Cleavage  perfect  in  several  directions ;  two  of  them  forming  to- 
gether a  right  angle.  Fracture  imperfect  conchoidal,  or  uneven. 
Forms  a  black  slag  before  the  blowpipe. 

Occurs  with  franklinite  and  red  zinc,  at  Sparta  in  the  United 
States. 


THENARDITE— iVtfcAer. 
Sp.  Gr.  2-73. 

Anhydrous  sulphate  of  soda,  mixed  with  a  minute  proportion 
of  the  sub-carbonate  of  soda. 

Sulphate  of  soda  99-78 

Sub-carbonate  of  soda  0*22 — Casaseca. 

Primary  form  a  right  rhombic  prism  of  about  125**  and  55°, 

Occurs  in  rhombic  octahedrons,  simple,  or  modified  on  the 
summit,  which  are  grouped  one  upon  another. 

Cleavage  parallel  to  the  faces  of  the  prism  ;  most  distinct  pa- 
rallel to  its  base.  Colour  white  or  reddish  ;  transparent  or  trans- 
lucent. Superficially  efflorescent.  Before  the  blowpipe,  in  the 
matrass,  yields  no  water.     Soluble  in  water. 

This  substance  occurs  in  crystalline  coatings  at  the  bottom  of 
certain  lakes,  at  a  place  called  Les  Salines  Espar tines,  five 
leagues  from  Madrid,  and  two  and  a  half  from  Aranjuez ;  where 
it  is  collected  for  the  fabrication  of  artificial  sub-carbonate  of  soda. 


• 
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UWAROWITE.*— ZTm. 

H.  above  6-0. 
In  extremely  small  rhomboidal  dodecahedrons,  of  an  emerald- 
green  colour ;  transparent  In  the  matrass  affords  no  water,  and 
does  not  alter  its  colour.  Before  the  blowpipe  is  infusible  and 
unalterable  without  addition;  and  colours  glass  of  borax  chrome- 
green.  By  Hess  this  is  considered  a  chrome-coloured  garnet, 
but  from  that  species  it  is  distinguished  by  its  infusibility  before 
the  blowpipe,  by  its  not  decrepitating,  and  not  altering  either 
colour  or  appearance. 
,  It  occurs  at  Bissersk  in  the  Ural  Mountains. 


ZVRLITE.^-^Monticelli. 

Sp.  Gr.  3-27.  H.  about  6-0. 
Occurs  in  rectangular  four-sided  prisms,  lengthened  in  the  di- 
rection of  their  axis,  and  having  occasionally  their  lateral  edges 
replaced.  Colour  asparagus- green,  inclining  to  grey.  Opake. 
Lustre  resinous.  Cleavage  indistinct.  Fracture  conchoidal. 
Surface  of  the  crystals  rough,  frequently  covered  with  a  white 
coating.  It  is  infusible  before  the  blowpipe,  but  yields  with  bo- 
rax a  black  glass.  Nitric  acid  dissolves  it,  partly  with  efferves- 
cence, and  the  solution  becomes  yellow.  Zurlite  is  a  Vesuvian 
mineral ;  it  is  generally  found  in  large  distinct  crystals,  associat- 
ed with  calc  spar  and  other  species. 

•  Named  after  the  President  of  the  Academy  at  St  Petersburg,  M. 
Uwarow. 
f  In  compliinent  to  the  Neapolitan  minister,  Sig.  Zurlo. 
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Abrazite  49 

Acanticonite  30 

Achirite  322 

Achmite  151 
Acicular  arseniate  of  copper      332 

bismuth  glance  278 

olivenite  332 

Acide  arsenieuz  881 

Actynolite  58 

Adamantine-spar  66 

Adhesive  slate  36 

Adipocere  mineral  393 

Adularia  1 15 

.ffischynite  261 

Agalmat  elite  119 

Agaric  mineral  162 

Acate  10 

Akbandine  245 

Alabaster  163 

Aialite  51 

Alaun  202 

Alaunstein  203 

Albin  108 

Albite  157 

Allagite  244 

Alianite  263 

Allochroite  17 

Allophane  71 
AUoy  of  iridium  and  osmium     339 

Almandine  14 

ruby  82 

Alum  202 

Alumine  hydrate  silicif^re  70 

fluat^e  alkaline  204 

hydro-i^osphat^  156 

sous-sulfatee  155 

sulphat^e  alkaline  202 

Aluminite  155 

Alumocalcite  13 

Alumstone  203 

Alunite  203 

Alunogene  156 


Amalgam  378 

Amazon  stone  117 

Amber  39  > 

Amblygonic  augite  spar  158 

Amblygonite  158 

Amethyst  5 

Amianthus  59 

Ammonalum  207 

Ammoniaque  muriate  201 

sulphate  201 

Amphibole  54 

Amphig^ne  105 

Amphodelite  34 

Analcime  138 

Anatase  253 

Andalusite  106 

Anglarite  230  , 

Anglesite  365 

Anbydrite  178 
Anhydrous  silicate  of  iron         224 

Ankerite  169 

Anorthite  35 

Anorthitic  melane  ore  263 

Anorthotomous  feldspar  35 

Anthophyllite  33 

Anthracite  386 

Anthraconite  164 

Antimonoker  349 

Antimonphyllite  349 

Antimoine  blanc  348 

gris  345 

natif  343 

oxyd^  348 

oxydd  sulfur^  347 

terreux  349 

rouge  347 

sulfur^  345 

Antimon  blende  347 

nickel  291 

silber  294 

silber  blende  300 

.Antimonial  grey  copper  313 
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Antimonial  nickel 

ochre 

silver 
Antimoine  sulftir^  nid^elif^ 
AntimonphjUite 
Apatite 
Aphan^ 
Aph^r^ 
Aphrite 
Aphthitaiite 
Aplome 
Apophyllite 
Aquamarine 
Arendalite 
Arfwedsonite 
Argent  antimonial 

antimonid  sulfur^ 

antimonid  sulfur^  noix 

carbonate 

muriate 

natif 

rouge 

sulmr^ 

antimonif^re  et  cup* 

rif^re 
flexible 

tellure 

vitreuse 
Argentiferous  copper  glance 

sulphuret  of  copper 

goldj 
Argile 

smectique 
Argyrythrose 
Arragonite 
Acseniate  of  cobalt 

of  copper 

of  iron 

of  lead 

of  lime 
Arsenic  natif 

oxyd^ 

sulfiirejaune 

sulfur^  rouge 
Arsenical  antimonial  silver 

antimony 

bismuth 

copper  pyrites 

iron 
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